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CALFED BAY-DELTA PROGRAM
ECOSYSTEM RESTORATION PROGRAM PLAN

I OVERVIEW ecological processes, recreation, scientific
research, and aesthetics.

The mission of the CALFED Bay-Delta Program is to
develop a long-term comprehensive plan that will

~
Prevent the establishment of additional non-

health and improve water native invasive species and reduce the negativerestore ecosystem
management for beneficial uses of the Bay-Delta ecological and economic impacts of established
system. The Program addresses problems in four non-native species in the Bay-Delta estuary

I resource areas: ecosystem quality, water quality, levee and its watershed.
system integrity, and water supply reliability.
Programs to address problems in the four resource ~ Improve and/or maintain water and sediment

I areas have been designed and integrated to full’ill the quality conditions that fully support healthy
CALFED mission, and diverse aquatic ecosystems in the Bay-

Delta estuary and watershed; and eliminate, to
Ecosystem goals presented in the Strategic Plan/’or the extent possible, toxic impacts to aquaticI Ecosystem Restorarion will guide the Ecosystem wildlife, andorganism$~ people.
Restoration    Program    (ERP) during    its
implementation phase. Strategic Goals include the
following: The ERP addresses these Strategic Goals by

,,, restoration of ecological processes associated with
Achieve recovery of at-risk native species streamflow, stream channels, watersheds, and
dependent on the Delta and Suisun Bay as the floodplains. These processes create and maintain
f~rst step toward establishing large, self- habitats essential to the life history of species
sustaining populations of these species; dependent on the Delta. In addition, the Program
support similar recovery of at-risk native aims to reduce the effects of stressors that inhibit

I in the Bay-Delta and the ecological processes, habitats, and species.species estuary
watershed above the estuary; and minimize the
need for future endangered species listings by

I reversing downward population trends of
native species that are not listed.

i t’~ Rehabilitate natural processes in the Bay-Delta
estuary and its watershed to fully support,
with minimal ongoing human intervention,
natural aquatic and associated terrestrial bioticI communities and in that favorhabitats, ways
native members of those communities.

I 3

Maintain and/°r enhance p°pulati°ns °f

selected species for sustainable commercial and
recreational harvest, consistent with the other

I ERP strategic goals.

Protect and/or restore functional habitat types
throughout the Bay-Delta estuary and its

I watershed for ecological and public values such
as supporting species and biotic communities,

I ¯ ~ OLr~ Volume Ih Ecosystem Restoration Program Plan
~X-~.T~ Ecological Management Zone Visions

~ l~xx;~ July 2000

C--02 481 9         -
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i
ORGANIZATION OF THE PLAN        WATERSHED presents the visions for ecological

processes and functions, f~sh and wildlife habitats,
The ERP comprises three volumes: a Strategic Plan species, and stressors that impair the health of the ¯
and the two volume restoration plan. processes, habitats, and species. The visions presented

in Volume I are the foundation of the ERP and¯ Strategic Plan for Ecosystem Restoration display how the many ecosystem elements relate to
¯ Volume I: Ecological Attributes of the San one another and establish a basis for actions which are i

Francisco Bay-Delta Watershed presented in Volume II.

¯ Volume II: Ecological Management Zone VOLUME I1: ECOLOGICAL MANAGEMENT

Visions. ZONE VISIONS presents the visions for the 14
ecological management zones and their respective

STRATEGIC    PLAN FOR ECOSYSTEM ecological management units. Each individual ¯
RESTORATION is the guidance document for ecological management zone vision contains a brief
implementing the Ecosystem Restoration Program description of the management zone and units,
Plan. It defines an ecosystem-based approach that is important ecological functions associated with the
comprehensive, flexible, and iterative, designed to zone, important habitats, species which use the l
respond to changes in the complex, variable Bay- habitats, and stressors which impair the functioning
Delta system and changes in the understanding of or utilization of the processes and habitats. Volume II
how this system works. The Strategic Plan also also contains strategic objectives, targets,
presents broad strategic goals and objectives and programmatic actions, and conservation measures
establishes "Adaptive Management"as the primary which describe the ERP approach, and which
tool for achieving ecosystem restoration objectives, balances and integrates the needs of the Multi-Species ¯The Strategic Plan describes how conceptual models Conservation Strategy (2000) in order to improve the
should be used in developing restoration programs ecological health of the zone and its contribution to
and defining information needs, the health of the Delta. Rationales are also contained
VOLUME I: ECOLOGICAL ATTRIBUTES OF in Volume II which clarify, justify, or support the i
THE SAN FRANCISCO BAY-DELTA targets and programmatic actions.

INTRODUCTION TO VOLUME II []
~ S p e cie s Volume II, Ecological Management Zone Visions,

~ ,,l*,a~ s,,~mcraa,"’~.~ integrates the landscape ecological concepts for ¯s, I. ,, w a 4.*,** a ~ F,a, "~ processes, habitats, species, and stressors presented in |~lu,~ t,,w~, s,,,,......./ Volume I: Visions for Ecosystem Elements. Volume
II presents this information in population targets,
actions and MSCS Conservation Measures for species

Iit a h ita ts and 14 visions for the Ecological Management Zones
~a~ ve~e,~e~tt~ which comprise the ERPP Study Area (Table 1).

~ id ~ w, tia ~ ~, ~ id e~s ~0 ~ ~ ~ Each Ecological Management Zone (Zone) is further Hdivided into component Ecological Management
E c o Io g i c a I Units (Unit). For example, the East San Joaquin
P r o c e s s e s Zone is divided into three Units: Stanislaus River, |

Tuolumne River, and Merced River. The vision for
Sire a m f l0.w FI0 0 d p t a in each Ecological Management Zone provides

introductory information; Zone and Unit descriptions iW ate r s h e d S tr e a m C h a n n e           which identify the status of ecological processes,
habitats, and species; and describes how stressors

Figure 1. Relationship of ecological processes, adversely affect those ecosystem elements, i
habitats, and species in the Ecosystem

Restoration Program Plan.

~ CI~FA)
Volume I1: Ecosystem Restora~’on Program Plan I~’-D~TA Ecological Management Zone Visions

~ ~ July 2000
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Table 1. Ecological Management Zones and Ecological Management Units within the ERPP Study Area.

Ecological Management Zone Ecological Management Unit

I Sacramento-San Joaquin Delta North Delta East Delta
South Delta Central and West Delta

Suisun Marsh/North San Francisco Suisun Bay and Marsh Napa River

i Sonoma Creek Petaluma RiverBay San Pablo Bay

Keswick to Red Bluff Red Bluff to Chico Landing
Sacramento River Chico Landing to Colusa Colusa to Verona

Verona to Sacramento

North Sacramento Valley        Clear Creek                     Cow CreekI Bear Creek Battle Creek

Cottonwood Creek Upper Cottonwood Creek
Lower Cottonwood Creek

I
Colusa Basin Stony Creek Elder Creek

Thomes Creek Colusa Basin

Paynes Creek Antelope Creek
Butte Basin Mill Creek Deer Creek

Big Chico Creek Butte Creek
Butte Sink

Feather River Yuba River
Feather River/Sutter Basin Bear River Honcut Creek

i Sutter Bypass

American BasinAmerican River Basin          Lower American River

i Cache Putah CreekCreekYolo Basin Solano Willow Slough

Cosumnes River
Eastside Delta Tributaries Mokelumne River

Calaveras River

I Vernalis to Merced Merced to Mendota PoolSan Joaquin River Mendota Pool to Gravelly FordGravelly Ford to Friant

Stanislaus River
East San Joaquin Tuolumne River

Merced River

West San Joaquin ....

!
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PERSPECTIVE                             The central theme of the ERPP
The ecological hub of the Central Valley is the is the recognition that truly
Sacramento-San Joaquin Delta and Bay. The ERP durable and resilient populations

signals a fundamental shift in the way ecological offish and wildlife inhabiting the

resources of the Central Valley are managed. For Bay and Delta require, above all

many decades, government entities, non-profit else, the rehabilitation of ecological processes

organizations, and the private sector have engaged in throughout the Central Valley river and estuary
managing, protecting, regulating, and in some cases systems and watersheds.

propagating fish and wildlife species of the Bay and
Delta - yet many populations have not recovered The ERP, like all components of Bay-Delta solution
sufficiently and remain in decline. In spite of constant alternatives, is being developed and evaluated at a
human intervention to repopulate fish and wildlife programmatic level. The complex and comprehensive
that have commercial, recreational, and biological nature of a Bay-Delta solution means that it will
importance to society (e.g., hatchery programs and necessarily be composed of many different programs,

projects, and actions that will be implemented overexpensive re-engineered water diversions),
populations have not been sustained at stable, time. During the current phase of the Program,
healthy levels that support historic use of those solution alternatives have been evaluated as sets of

resources, programs and projects and broad benefits and
impacts have been identkqed. In the implementation

Historic efforts of individual species regulation and phase of the Program, more focused analysis,
management will be replaced by an integrated environmental documentation, and implementation
systems approach that aims to reverse the of specific programs and actions will occur. The
fundamental causes of decline in fish and wildlife CALFED goal for ecosystem quality will be achieved
populations. A systems approach will recognize the by further developing and adhering to the Strategic
natural forces that created historic habitats and use Plan t’or Ecosystem Restoration. A major effort
these forces to help regenerate habitats. The Bay- toward reaching target levels will be emphasized
Delta ecosystem is not simply a list of species. Rather, during the first 7 years of the implementation
it is a complex living system sustained by program. Special effort will be directed to actions that
innumerable interactions that are physical, climatic, can be implemented to restore ecological processes.
chemical, and biological in nature, both within and The restoration of these processes is intended to
outside of the geographic boundaries of the Delta. restore and maintain habitats, and to provide for the

needs of the species dependent on a healthy Bay-The ERP is fundamentally different from many past
Delta system. For example, restoring stream channelsefforts in another way as well. It is not designed as

mitigation for projects to improve water supply contributes to sediments, nutrients, and a variety of

reliability or to bolster the integrity of Delta levees; habitats. The strategy recognizes that not all

improving ecological processes and increasing the processes can or should be completely restored and
that intervention, manipulation, and managementamount and quality of habitat are co-equal with other

program goals related to water supply reliability, will be required. For example, streambed gravel may

water quality, and levee system integrity. Solving have to be introduced, habitats may have to be

serious and long-standing problems in each of these constructed, and vegetation planted. Still, an
important part of the approach is to recommendresourceareaswill requirean alTlbitious ~ integrated,

long-term program. We do not know the balance measures that in the long-term will limit the need for
continued human intervention.needed between restoration efforts in the Delta and

Bay and restoration efforts upstream. However, Implementation of the ERP is further guided by the
aquatic species cannot be the sole driving force for recognition that all landscape units and physical and
ecosystem restoration. Ecosystem restoration must biological components of the ecosystem are
involve the integration of the needs of terrestrial and interdependent and dynamic. Interdependence means
aquatic species and plant communities, that actions and stressors in one part of the system

Volume I1: Ecosystem RestoraOon Program Plan
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I
can and do affect populations and conditions that Sacramento River below Shasta Dam, the San
may be separated by hundreds of miles (e.g., in Joaquin River below the confluence with the Merced

I watersheds and spawning tributaries), or affect the River, and their major tributary watersheds directly
food web in ways that may not be felt for several connected to the Bay-Delta system below major
years, dams and reservoirs. In addition, streams such as Mill

i Creek, Deer Creek, Cottonwood Creek, andNatural systems are dynamic; i.e., they are Cosumnes River, are emphasized due to their free-
characterized by response to cycles of change and flowing status and relative high quality of habitats
episodic catastrophes that are driven by natural or and ecological processes.I human factors. Most habitats undergo expansions
and contractions, or shifts in space and time. The Secondarily, the ERP addresses, at a broader,
dynamic nature of healthy habitats is the cause of programmatic level, Central and South San Francisco
much biological diversity, and complex habitats tend Bay and their local watersheds (Note: The primary
to make species populations more resilient to change, geographic focus area for the ERP can be divided into
If the mosaic of habitats distributed across a broad 14 management zones, each characterized by a
landscape is complex, and if large areas of habitat are predominant physical habitat type and species

I by patches as assemblage, Figure 2). These 14 ecologicalconnected smaller andcorridorssuch

those associated with riparian systems, then healthy management zones constitute the geographic areas in
areas of the ecosystem can be relied upon to sustain which the majority of restoration actions will occur.

I species during temporary setbacks in other areas. The watersheds surrounding the primary focusupper
area are important and addressed through general

GEOGFL~PH|C SCOPI= actions that focus on watershed processes and
The of the ERP is defined watershed planning, management and restoration.geographic(spatial)scope
by the interdependence and linkage of the ecological The CALFED Watershed Program addresses the

zones which encompass the Central Valley. These coordination of planning and restoration actions in

I ecological zones include the upland river-riparian the upper watershed.

systems, alluvial river-riparian systems, the Delta, ~lUL.F|.SpI~c|I~S
and Greater San Francisco Bay (Note: These

I ecological zones are more fully described in the CONSI=RV~iT|ON S’i’FL~TllGY
section on Key Ecological Attributes of the San CALFED has developed a Multi-Species Conservation

¯ Francisco-Bay Delta Watershed which follows this Strategy to serve as the framework for compliance

i section). The geographic scope defines the locations with the Federal Endangered Species Act (FESA), the
where actions might be implemented to maintain, California Endangered Species Act (CESA), and the
protect, restore, or enhance important ecological State’s Natural Community Conservation Planning
processes, habitats, and species. Some rivers or Act (NCCPA)(Multi-Species Conservation Strategy
watersheds have ecological attributes which are 2000). The Conservation Strategy has identified a
valued higher than the attributes present in others subset of species which are federally and State listed,
areas. These ecological values include the condition of proposed, or candidate species, other speciesI important ecological processes and how well they identified CALFED that be affected andby may by
support a diversity of habitats and biotic for which the CALFED Program and the ERP have
communities. The communities include the fish, responsibility related to (1) recovery of the species, (2)

I wildlife, and plants which occupy or utilize the contribute to their recovery, or (3) maintain existing
habitats within these local areas, populations.
Species and biotic communities addressed in the ERP

I depend on habitat conditions in Suisun Bay, the |IVIPLI=~/II=NT~IT|ON STI:i~IT~V

Delta, Sacramento River, San Joaquin River, and A large and diverse ecosystem like the Bay-Delta is
many of their tributary streams. For these reasons, extremely complex. There are many processes and

I the primary geographic focus of the ERP is the relationships at work in the ecosystem that are not
Sacramento-San Joaquin Delta, Suisun Bay, the
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CO’I-I’ONWOOD CREEK

i

NORTH SACRAMENTO VALLEY
I

BU’I-rE BASIN

SACRAMENTO RIVER I

COLUSA BASIN FEATHER RIVER/SUTrER BASIN
!

YOLO BASIN AMERICAN RIVER BASIN
I

DELTA BASIN
EAST SIDE DELTA TRIBUTARIES

!
SUISUN MARSH

EAST SAN JOAQUIN BASIN                              !

WEST SAN JOAQUIN I

SAN JOAQUIN RIVER !

Figure 2. Location Map of the 14 Ecosystem Restoration Program Ecological Management Zones

fully understood. Thus, there are many difficulties Adaptive management is a process of testing
and uncertainties associated with a program to alternative ways of meeting objectives, and adapting
improve ecosystem health. In some cases, problems future management actions according to what is
are well understood and the steps to improvement are learned. Adaptive management relies upon the
clear. In other cases, there is some understanding of ident~cation of indicators of ecosystem health,
the reasons for decline but this understanding is not comprehensive monitoring of indicators to measure
sufficient to warrant full-scale implementation of improvement over time, focused research, and
remedial measures. In still other cases, additional phasing of actions.
research is needed before solutions can be identified
with certainty. |NDICATOR$ are quantitative measures of

ecosystem attributes or elements that are expected to
The difficulties and uncertainties of ecosystem change over time in response to implementation of
restoration catl for animplementationstrategythat the ERP. Indicators are selected to provide
is flexible and can accommodate and respond to new measurable evaluations of important ecological
information. The foundation of the ERP processes, habitats, and species whose status
implementation strategy is adaptive management, individually and cumulatively provide an assessment
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of ecological health. Indicators of ecosystem health between beneficial uses in the system. Later
are the gauges we will use to measure progress implementation stages will be shaped through
toward the goal. Some indicators are very broad in adaptive management by the results of restoration

scale while others are very specific. For example, a actions in the first 7 years of the program.
very broad or landscape level indicator of ecosystem The ERP will be refined and implemented according
health might be a comparison of the total area of
riparian forest to historic coverage or an evaluation of

to the steps listed below.

the average distance between patches of such forest 1. REFINE THE ERP based on broad public
with closer patches indicating better health than participation, and using the best scientifc
more distant patches. A more specific indicator might currently available in the short term.knowledge
be the concentration of toxic substances in the flesh
of adult striped bass. 2. CREATE AN ECOSYSTEM SCIENCE

PROGRAM to provide ongoing scientific
COMPREHENSIVE MONITORING is the process evaluation of the ERP. The Science Program will
of measuring the abundance, distribution, change or be a collaborative effort among local and
status of indicators. For example, contaminant national, independent stakeholder and agency
concentrations in f’Lsh tissues can be measured at scientists and technical convened toexperts
various locations and times in the system to address outstanding scientific issues and review
determine if contaminant levels are changing. This the ERP.
will allow progress to be measured, allow actions to
be modified if necessary, and provide assurances that 3. PREPARE CONCEPTUAL MODELS to

the restoration objectives are being achieved. (Note: describe the Bay-Delta ecosystem and the

A Comprehensive Monitoring, Assessment, and proposed actions of the ERP. Restoration or

Research Program is being developed. A description rehabilitation programs for complex ecosystems

of that program is presented later in this section.) must be based on clear concepts about how the
system is believed to function, how it has been

DIRECTED RESEARCH will help answer questions altered or degraded, and how various actions
about the system and its components and increase the might improve conditions in the system.
certainty surrounding the relationships of ecological Conceptual models can provide a basis for
processes, habitats, and species. For example, the quantitative modeling or identify critical
relationships among streamflow, storm events, flow- information needs for research or monitoring. In
related shaping of river channels to modify habitat, ecosystem restoration, they can be used to link
and the physical and chemical signals that flow human activities or management actions to
provides for aquatic species all need to be better outcomes important to society. In adapti~;e
understood for effective management of the system, management, the most important uses of

STAGED IMPLEMENTATION is the logical
conceptual models are for: linking human
activities to valued outcomes, highlighting key

sequence of implementing restoration actions to uncertainties where research or adaptive probing
achieve CALFED goals as effectively as possible, might be necessary, and identifying monitoring
Phasing will consider all targets and programmatic needs.
actions and will be used to prioritize actions. For
example, actions directed at recovering endangered 4. DEVELOP TESTABLE HYPOTHESES for
species and which are consistent with the long-term proposed ERP actions. The hypotheses
restoration and contribute to ecological the ERP will be testedprogram underlying through
resilience have a high priority, experiments using the conceptual models and

Stage I implementation is defined as the first 7 year on-the-groundexperiments willresearch’feed backThe intoresultSthefr°m these
stage of the program and will include restoration of

adaptive
management process and will support proposed

ecological processes and habitats that are most
actions, suggest revisions to actions, and identify

important for endangered species recovery, reduction
of stressors that affect threatened and endangered

needs for further research.

species, and other actions that may reduce conflicts
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5. CONDUCT    IMMEDIATE    DIRECTED based on the best and most current information. This
RESEARCH to improve understanding of the process entails an institutional framework to ensure
ecosystem andthecausesofproblemsidentified that the correct questions are identified for
in the conceptual models and testable monitoring and research actions, that monitoring and
hypotheses. Use results from short-term studies research are conducted appropriately, that the data
to adjust the way that objectives are achieved, collected and obtained are stored properly and
making refinements to the final ERP targets, available to those with an interest, and that relevant
actions, and implementation schedule, information is developed from the data obtained to

further the incremental process of adaptive6. DEVELOP AND BEGIN A STAGED management. The Comprehensive Monitoring,IMPLEMENTATION PROGRAM THAT Assessment and Research Program (CMARP) is beingENTAILS:
developed to meet these needs.

¯ short-term implementation of ecosystem
restoration demonstration projects including A substantial monitoring effort in the Bay and Delta

stressor reduction measures, to help at-risk has been carried out for many years under the

populations begin recovering and to test the auspices of the Interagency Ecological Program (IEP).

viability and effectiveness of targets and actions, The purpose of the CMARP is to build on the work
of IEP and other efforts to assure that information

¯ coordinated monitoring, evaluation, and gathering and evaluation necessary to the success of
reporting of the results of recovery efforts, and the CALFED Program is developed and carried out.
the status of ecological indicators in the Bay- CMARP will help provide those new facts and
Delta and other zones, and scientific interpretations necessary for implementing

the CALFED Program and for the public to judge the¯ adaptive management 0feach successive phase of Program’s success. Major efforts will include
ERP implementation, including pragmatic documenting and explaining the status and trends of
adjustments to ecosystem targets, funding the resources, providing timely information for real-
priorities,and restorationtechniquesto ensure time management, and participating in design,
that public and private resources are well spent execution, and analysis of adaptive experiments.
and complement other related efforts. CMARP must routinely make available information

During refinement and implementation of the ERP, on major indicators of program progress. CMARP
public accountability and program effectiveness will efforts must be subjected periodically to independent
be assured through continuing public involvement as scientific review to evaluate the Program’s relevance
well as environmentalimpact analysis and and approach and to maintain public confidence in
documentation, the Program.

COMPREHENSIVE CMARP SCOPE

MONITORING, ASSESSMENT, CMARP is designed to provide information on all of

AND RESEARCH PROGRAM the CALFED program elements, including the
Ecosystem Restoration Program, the Multi-Species

The CALFED Bay-Delta Program is organized Conservation Strategy, Water Quality Program,
around the concept of adaptive management because Levee Program, Water Use Efficiency Program,
there is incomplete knowledge of how the ecosystem Water Transfer Program, Storage, Conveyance, and
functions and the effects of individual project actions the Watershed Program. CMARP also has
on populations and processes. Monitoring key system responsibility for organizing and evaluating data
functions (or indicators), completing focused research generated by projects of the Restoration Coordination
to obtain better understanding, and staging Program. In addition, CMARP will contribute to the
implementation based on information gained are all design of monitoring for any mitigation efforts of
central to the adaptive management process. The CALFED. Finally, CMARP will be coordinated with
process necessarily includes numerous assessment and existing monitoring and research programs so that
feedback loops so that management decisions are they can provide a foundation of information for the
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I Program. The CMARP will include options to ensure program element has similar needs that include
that monitoring, assessment, and research needs are: gathering and assessing data. In addition, the

[] CMARP must also address the monitoring and
¯

¯ identified assessment needs of the CALFED Conservation¯ coordinated to providecomprehensive Strategy, as well as any mitigation required as a result
system-wide coverage of CALFED program actions.I ¯ performed by the most appropriate party

¯ completed in a comparable manner by all parties Restoration projects require special consideration. A
¯ accomplished with minimum redundancy and requirement for funding is that project proposals

i optimum efficiency and effectiveness, contain monitoring elements to determine if stated
objectives have been met and to provide guidance for

The CMARP must also ensure that results from the assessing future rehabilitation needs. CMARP will

I monitoring are: include recommendations to ensure that monitoring

¯ interpreted data from all these projects are technically sound,

¯ made readily available to all interested parties in broadly usable, and provide meaningful information

I a timely manner to guide future actions.

¯ incorporated as feedback to facilitate adaptive The CMARP Plan will take into consideration the
management, broad variety of factors that can affect the

environment, its physical structure, chemical makeup
CMARP must also assure that study and monitoring and biotic communities. The recommended program
designs are sufficient to detect statistically significant will necessarily be limited to monitoring only a small
and ecologically relevant impacts or changes, fraction of the possible physical chemical, and

I The scope of CMARP includes both institutional and biological, attributes of the environment. Conceptual
environmental considerations. It seeks to balance modeling will play a key role in helping decide which
specific knowledge needs of water managers and the attributes to monitor.
public versus an understanding ecosystem CMARP OBJECTIVESof
processes and what can actually be obtained and
measured from the field. For example, CALFED Objectives have been established for CMARP’s

I agencies presently monitor the abundance of several monitoring and assessment and research functions
key species and environmental attributes such as that are consistent with the adaptive management
streamflow at the State and federal diversion facilities strategy adopted by CALFED.

I in the Delta to understand better which species are
entrained, when, how many, during what life stage MONITORING AND ASSESSMENT
and under what kind of environmental conditions. PROGRAM OBJECTIVES

i Although much of this monitoring is designed to ¯ Provide information necessary to evaluate the
address institutional needs, limits on knowledge effectiveness of program actions and to support
obtained are based on limitations of monitoring ongoing adaptive management actions.
design which in turn are limited by the physical

to be monitored. Thus, the programmatic ¯ Describe conditions in the Bay-Delta and itssystem
scope of CMARP must consider both institutional watershed on appropriate temporal and spatial
needs and environmental considerations and should scales.
maintain sufficient flexibility to respond to both as
they change over time. ¯ Evaluate trends in the measures of environmental

conditions.
CALFED has determined that monitoring,

i and research efforts critical ¯ Identify the major factors that may explain theassessment, are a
component of the adaptive management process, and observed trends.

should be integral to all program elements. The ¯ Analyze data and report results to stakeholders

I application of CMARP will be very different for and agencies on a timely basis.
individual CALFED programs. However, each
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RESEARCH PROGRAM OBJECTIVES 5. DEVELOP AN INSTITUTIONAL STRUCTURE

FOR MONITORING, ASSESSMENT AND
¯ Build an understanding of physical, chemical and RESEARCH to focus on identifying institutional

biological processes in the Bay-Delta and its functions, and recommending how a monitoring
watershed that are relevant to CALFED program and research program should operate. The
actions. CMARP Program Report, a separate appendix to

¯ Provide information useful in evaluating the this Programmatic EIS/EIIL recommends that

effectiveness of existing monitoring protocols and there be a chief scientist, a science coordination

the appropriateness of environmental attributes, team, and a science review board.

¯ Test causal relationships among environmentalCALFED recognizes the need for reducing

variables identified in conceptual models uncertainties about the factors affecting the resources
of the Bay-Delta system. Although a traditional

¯ Reduce areas of scientific uncertainty regardingmonitoring, assessment and research program will
management actions, meet this need over a period of decades, CALFED

¯ Incorporate relevant new information from all
needs to reduce key uncertainties at a more rapid rate
to meet program goals. Therefore, CALFED will

sources, undertake an active program of adaptive resource
¯ Revise conceptual models as understanding ofmanagement. Such a program will require a

the system increases, partnership between resource managers and scientists
in which effects of key factors are better defined by

CMARP PROGRAM ACTIVITIES informed management experiments. Resource

The CMARP development process has included thecatastrophesmanagers will therebYand respondinginCrease chanceSsuccessfullyOf avoidingtofollowing steps:
unexpected events. Informed adaptive experiments

1. IDENTIFY THE GOALS, OBJECTIVES AND require policy-level recognition and acceptance of
NEEDS of CALFED Program elements, related some risks to the resources.
programs, and agency major program goals and
objectives. TERMS USED IN THE ERPP

2. DEVELOP A CONCEPTUAL FRAMEWORK that The following terms are used in the ERP:

focuses on development of explicit conceptual CONSERVATION MEASURE-" Two types of
models for use in designing monitoring and conservation measures were developed under the
research programs. (This task is being MSCS: 1) measures designed to avoid, minimize,
accomplished in coordination with monitoring and compensate for CALFED’s adverse effects on
and research programs from Puget Sound, NCCP communities and evaluated species
Chesapeake Bay and South Florida). (applicable to species with "R, ....r," and "m"

3. MONITORING PROGRAM DESIGN                      conservation goals; and 2) measures to enhance
- Inventory existing monitoring programs NCCP communities and evaluated species that
- Develop monitoring elements are not directly linked to CALFED’s adverse
- Develop a process for data management impacts. The conservation measures presented in
- Develop a process for data analysis and Volume 1 and Volume II of the ERP are the

monitoring latter type: conservation measures to enhance
- Restoration coordination monitoring NCCP communities and evaluated species.

institutional process
ECOSYSTEM-BASED MANAGEMENT:

4. DESIGN A CALFED FOCUSED RESEARCH Ecosystem-based management is a resource

PROGRAM to investigate causes and trends, management concept of achieving species

reduce areas of scientific uncertainty, and management objectives by sustaining and

corroborate relationships in conceptual models, enhancing the fundamental ecological structures
and processes that contribut4-~ the well being of
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the species. A basic tenet of CALFED’s processes. Stream channel processes include
implementation of ecosystem-based stream meander, gravel recruitment and
management is, to the extent feasible, to restore transport, water temperature, and hydraulic
or rehabilitate the natural processes that create conditions. Floodplain processes include
and maintain the important elements of overbank flooding and sediment retention and
ecosystem structure. Ecosystem-based deposition.
management differs fundamentally from the
more traditional approach of species-based HABITATS: Habitats are areas that provide specific

management, which seeks to manipulate specific conditions necessary to support plant, fish, and

environmental factors direct removal of wildlife communities. Some important habitats(e.g.,
predators from the environment to reduce include gravel bars and riffles for salmon

spawning, winter seasonal floodplains that.predation levels on the target species) thought to
be limiting target species populations at levels support juvenile fish and waterbirds, and shallow

below management objectives, near-shore aquatic habitat shaded by
overhanging tule marsh and riparian forest.

ECOSYSTEM ELEMENT: An ecosystem element
is a basic component or function which, when LONG- AND SHORT-TERM OBJECTIVES:

combined with other ecosystem elements, make Objectives can be both short-term and long-

up an ecosystem. An ecosystem element can be term. Short-term objectives should be clearly

categorized as a process, habitat, species, species feasible, relatively easy to measure, and
achievable in reasonable length of time (usuallycommunity, or stressor,
less than 25 years). The time period is not the

ECOSYSTEM    REHABILITATION: Within same as Stage I of the CALFED process. Long-
CALFED’s concept of ecosystem restoration, the term objectives may be more di~cult to
ERP will largely focus on ecosystem determine and require additional resources and
rehabilitation. In the context of CALFED, knowledge to achieve. (Note: these differ from
ecosystem rehabilitation is defined as the process Strategic Objectives which are defined later in
by which resource managers reestablish or this section.)
refurbish key elements of ecological structure

PROGRAMMATIC ACTION: A programmaticand function within the Bay-Delta ecosystem to
a level necessary to achieve ERP goals and action represents a physical, operational, legal, or

objectives, institutional change or alternative means to
achieve a target. The number of actions and their

ECOSYSTEM    RESTORATION: Ecosystem level of implementation is subject to adjustment
restoration is a term sometimes used to imply the by adaptive management. For example, the
process of recreating the structural and number of diversions screened may be adjusted
functional configurations of an ecosystem to that up or down depending on the overall response of
present at some agreed to time in the past. fish populations to screening and other
Because the structure and function of many restoration actions.
elements of the Bay-Delta ecosystem have been
severely disrupted and cannot be feasiblely An example of a programmatic action is to

restored to a specified historic condition, within develop a cooperative program to acquire and

the context of CALFED, ecosystem restoration is restore 1,500 acres of tidal perennial aquatic

defined the habitat in the Suisun Bay and Marsh Ecologicalrealisticallymore bywhichprocess
resource managers ensure that the capacity of the Management Unit.

ecosystem to provide ecological outcomes valued. SPECIES DESIGNATION: The classification
by society is maintained, enhanced, or restored, system used to organize species by status. The

species designations used in the ERP for species
ECOLOGICAL PROCESS: Ecological processes act evaluated in the MSCS are identical to the

directly, indirectly, or in combination, to shape designations used in the MSCS (recover,
and form the ecosystem. These include contribute to recovery, and maintain), and
streamflow, stream channel, and floodplain
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include additional designations for species or STAGE 1 EXPECTATIONS: Stage 1 expectations
biotic communities not addressed in the MSCS. .are meant to be measures of the progress towards
The two additional ERP designation include meeting short-term objectives in the first 7 years
enhance and/or conserve native biotic of implementation program. These expectations
communities, and maintain and/or enhance have two basic components: improvements in
harvested species. The species designated for information to allow better management of the
recovery, contribute to recovery, maintain, and ecosystem and improvements in physical and
enhance and/or conserve native biotic are biological propertiesoftheBay-Deltaecosystem
addressed by Strategic Go~l 1. Species designated and watershed.

maintain and/or enhance harvested species are
addressed by Strategic Goal 3 (maintain and/or STRATEGIC GOAL: Strategic goals are the broad

statements that define the scope and purposes ofenhance populations of selected species for
sustainable commercial and recreational harvest the ERP. Strategic goals provide guidance in

consistent with the other ERP strategic goals), structuring Strategic Objectives, developing
targets, and evaluating proposed restoration

SPECIES GOAL: Goals recommended by the actions.
Multi-Species Conservation Strategy Team for
evaluated species. The MSCS species goals The hierarchy for goals, objectives, targets and

include recover, contribute to recovery, and programmatic actions follows:

maintain. The analogous ERP terms are found in ¯ Strategic Goalthe Strategic Objective for Strategic Goal 1
which addresses at-risk species. ¯ Strategic Objective

SPECIES GOAL PRESCRIPTIONS: A ¯ Target
performance standard to measure progress ¯ Programmatic Action.
toward the species goal by providing habitat or
population targets. (Note: Species Goal
Prescriptions originate from the MSCS. The ERP STRATEGIC OBJECTIVES: Strategic Objectives

equivalent is species target. For species are associated with the Strategic Goals and are
designated as recover, contribute to recovery, or intended to assess progress toward achieving the
maintain, the ERP species target is identical to associated goals. Strategic Objectives are fixed
the MSCS species goal prescription. For species and are not expected to change over time.
not evaluated in the MSCS, the ERP species Strategic objectives are a more detailed
target is the performance standard to measure delineation of the Strategic Goal components

progress toward the objective.) and provide a framework to develop and
organize targets and programmatic actions. A

SPECIES AND SPECIES GROUPS: Certain strategic objective is the most specific and
species or groups of species are given particular detailed description of what the ERP strives to
attention in the ERP. This focus is based on three maintain or achieve for an ecosystem element.
criteria that might be met by a species (including The objectives are stated primarily in terms of
fish, wildlife, and plants): 1) is it a formally listed management actions designed to have a
threatened or endangered species (e.g., winter- favorable impact on the Bay-Delta system,
run chinook salmon, delta smelt), or is it a however, some are also stated in terms of studies
species proposed for listing; 2) it is economically that will teach us how the ecosystem behaves so
important, supporting a sport or commercial that principles of adaptive management can be
fishery (e.g., striped bass, signal crayfrsh); 3) is it better employed. (Note: Strategic Objectives
a native species or species community that is differ from long-and short-term objectives.)
presently not listed by which could be if
population abundance or distribution declines, or STRESSORS: Stressors are natural and unnatural
4) it is an important prey species (e.g., Pacific events or activities that adversely affect

herring), ecosystem processes, habitats, and species.
Environmental stressors include water diversions,
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water contaminants, levee confinement, stream water diversions to levels that will not impair
channelization and bank armoring, mining and stock rebuilding or species restoration

I dredging in streams and estuaries, excessive (qualitative target).
harvest of fish and wildlife, introduced predator
and competitor species, and invasive plants in VISION-" A vision is what the ERP will accomplish

aquatic and riparian zones. Some major stressors with the stated objectives, targets, and

affecting the ecosystem are permanent features programmatic actions for an ecological process,

on the landscape, such as large dams and habitat, species or species group, stressor, or

reservoirs that block transport of the natural geographical unit. The vision statements

I debris and sedimerit included in the ERP provide technicalsupplyof woody in riversor
alter unimpaired flows, background to increase understanding of the

ecosystem and its elements. Two types of vision

I TARGET: A target is a qualitative or quantitative statements are included in the ERP: visions for
statement of a Strategic Objective. Targets are ecosystem elements (landscape level visions in
something to strive for but, unlike Strategic Volume I) and visions for ecological zones and
Objectives, may change over the life of the units (ecological zone level visions in Volume II).
program with new information and progress, or
may vary according to the configuration of The broad landscape level resource visions

storage and conveyance in all alternatives. Target address an individual ecological processes,

I adjustments will be science driven and based on habitat, species or species group, or stressor,

the results of adaptive management. Targets while the ecological zone and unit visions address

may include a range of values or a narrative the integration of ecological processes, habitats,

I description of the proposed future value of an species, and stressors within a clearly delineated

ecosystem element. Targets are to be set based geographical area. Cumulatively, the visions also

upon realistic expectations, must be balanced provide detailed descriptions of the ecosystem

against other resource needs and must be and its elements as they will look and function

I reasonable, affordable,cost effective, and after restoration is accomplished.

practicably achievable.

I The intent of the ERP is to achieve ecosystem
health; targets are flexible tools to guide the
effort. The level of implementation for each

I target will be determined or adjusted through
adaptive management. Targets are categorized
according to the three levels of certainty
described above: (1) targets that have sufficient
certainty success to justify implementationof

in accordance with program priorities and staged
implementation; (2) targets which will be

I implemented in stages with the appropriate
monitoring and evaluation to judge benefits and
successes; and (3) targets for which additional

I research, demonstration and evaluations are
needed to determine feasibility or ecosystem
response.

I Examples of targets include restoring 2,000 acres
of tidal perennial aquatic habitat in the South
Delta Ecological Management Unit (quantitative

I target) and reducing entrainment of juvenile
salmon, steelhead, sturgeon, and splittail into
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Table 2. Crosswalk of ERP and MSCS Terminology. I

Strategic Goal The MSCS has no equivalent term for strategic goal.

The ERP has adopted the MSCS species goals for
evaluated species (recover, contribute to recovery, and
maintain) which are reflected in three of the objectives

Strategic Objective Species Goal for at-risk species. The ERP has two additional species-
oriented objectives that include enhancing and
conserving biotic communities and maintaining and
enhancing harvested species.

ERP species targets are analogous to the MSCS use of
species goal prescriptions for evaluated species. The
ERP includes targets for species not evaluated in the
MSCS including biotic communities and harvested

Target Species Goal Prescriptionspecies. The ERP terminology is "target" for processes,
habitats, and stressors and "species target" for species
to differentiate from the MSCS use of "species goal
prescription" for evaluated species.

EILP programmatic actions and MSCS conservation
measures are closely related but are not synonomous.
Programmatic actions are physical, operational, or
regulatory activities to improve ecological health while

Programmatic Action Conservation Measure conservation measures provide guidance on the manner
in which the programmatic actions are implemented.
MSCS conservation measures also provide additional
detail to some ERP programmatic actions.
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¯ TARGETS, ACTIONS, AND MEASURES
FOR SPECIES AND COMMUNITIES

| NTRODUCTION previous designations and how they are related to the
present designations.

This section has been revised to clarify and integrate
diverse species designations previously described in RECOVER
the Strategic Plan for Ecosystem Restoration, the RECOVERY "R’: For "R," thespeciesdesignated
Ecosystem Restoration Program Plan, and the CALFED Program has established a goal to recover
Multi-Species Conservation Strategy. the species within the CALFED ERP Ecological

STRATEGIC GOALS Management Zones. A goal of "recovery" was
assigned to those species whose recovery is dependent

Two Strategic Goals are closely related to efforts to on restoration of the Delta and Suisun Bay/Marsh
restore species in the Bay-Delta system, ecosystems and for which CALFED could reasonably

1. Achieve, first, recovery and then large self- be expected to undertake all or most of the actions

sustaining populations of at-risk native species necessary to recover the species. Recovery is achieved

dependent on the Delta and Suisun Bay; when the decline of a species is arrested or revered,

support similar recovery of at-risk native species threats to the species are neutralized, and the species;

in the Bay-Delta estuary and its watershed; and long-term survival in nature is assured.

minimize theneedforfutureendangeredspecies Recovery is equivalent, at a minimum, to the
listings by reversing downward population requirements of delisting a species under FESA and
trends of native species that are not listed. CESA. Certain species, such as anadromous f’rsh, have

3. Maintain and/or enhance populations of selected threats outside the geographic scope or purview of

species for sustainable commercial and CALFED (e.g., harvest regulated under the

recreational harvest, consistent with the other Magnuson-Stevens Act). Therefore, in some instances

ERP strategic goals. CALFED may not be able to complete all actions
potentially necessary to recover the species; however,

SPECIES DESIGNATIONS

The Multi-Species Conservation Strategy (MSCS)
addresses all federally and State listed, proposed, and
candidate species that may be affected by the
CALFED Program; other species identified by
CALFED that may be affected by the Program and
for which adequate information is available also are
addressed in the MSCS. The term "evaluated

is used refer all of the addressedspecies" EO to species
by the Conservation Strategy. Please refer to the
MSCS appendix (Multi-Species Conservation
Strategy 1999) for more information and for a
complete list of evaluated species.

The following is a discussion and definition of each
of the five used in thespeciesdesignations ERP.
These designations have evolved during the
development of the ERP. The present set of
designations differs from designations previously
presented in the ERP. Table 3, following the
designation descriptions, provides a crosswalk of
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CALFED will implement all necessary recovery ENHANCE AND/OR CONSERVE
actions within the ERP Ecological Management BIOTIC COMMUNITIES
Zones. For other species, CALFED may choose a
goal that aims to achieve more than would be ENHANCE AND/OR CONSERVE BIOTIC
required for delisting (e.g., restoration of a species COMMUNITIES ("E"): For those communities
and/or its habitat to a level beyond delisting designated "E," the ERP will undertake actions to

requirements). The effort required to achieve the conserve and enhance their diversity, abundance and

goal of "recovery" may be highly variable between distribution in a manner that contributes to their

species. In sum, a goal of "recovery" implies that long-term sustainability without adversely affecting

CALFED is expected to undertake all actions within efforts to improve conditions for other at-risk species.

the ERP Ecological Management Zones and
MAINTAIN ANDIOR ENHANCEProgram scope necessary to recover the species.

HARVESTED SPECIES

CONTRIBUTE TO RECOVERY MAINTAIN AND/OR ENHANCE HARVESTED
CONTRIBUTE TO RECOVERY ("r=): For species SPECIES ("H"): For those species designated "H"
designated "r," the CALFED Program will make the CALFED Program will undertake actions to

specific contributions toward the recovery of the maintain the species at levels which support or
species. The goal "contribute to recovery" was enhance sustainable harvest rates. The goal "maintain

assigned to species for which CALFED actions affect harvested species" was generally assigned to species
only a limited portion of the species range and/or which are harvested for recreational or commercial
CALFED actions have limited effects on the species, purposes and which are not already covered under

one of the four previous designations. A key to
To achieve the goal of contributing to a species’ maintaining harvestable surplus levels is to recognize
recovery, CALFED is expected to undertake some of the need to recover, contribute to recovery, or
the actions under its control and within its scope maintain other species. Thus, species interactions
that are necessary to recover the species. When a such as competition and predation and habitat needs
species has a recovery plan, CALFED may for space and flow need to be balanced in favor of
implement both plan measures that are within the species designated for recovery, contribute to recovery
CALFED Problem Area, and some measures that are and maintain. Those three designations apply only to
outside the Problem Area. For species without a native species and assemblages while the "maintain
recovery plan, CALFED will need to implement harvested surplus" species include some native species
specific measures that will benefit the species, and non-native species. Thus, actions implemented to

MAINTAIN maintain harvestable surplus would be expected, ar a
minimum, to not contribute to the need to list an

MAINTAIN ("M"): For species designated "m," the unlisted species, degrade the status of an already
CALFED will undertake actions to maintain the listed species, or impair in any way efforts to recover,
species. This category is less rigorous that contribute torecovery, or maintain native species.
"contribute to recovery." The goal "maintain" was
assigned to species expected to be minimally MSCS CONSERVATION
affected by CALFED actions. For this category, MEASURES
CALFED will avoid, minimize, and compensate for
any adverse effects to the species commensurate The MSCS defines "conserve, conserving,and

with the level of effect on the species. Actions may conservation" as the use of all methodsand

not actually contribute to the recovery of the procedures which are necessary to bringany

species; however, at a minimum, they will be endangered species or threatened species to the point

expected to not contribute to the need to list a at which the measures provided pursuant to ESA and

species or degrade the status of a listed species. CESA are no longer necessary. These methods and

CALFED will also, to the extent practicable, procedures include, but are not limited to, all

habitat conditions for these species, activities associated with scientific resourcesimprove
management, such as research, census, law
enforcement, habitat acquisition, restoration and
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maintenance, propagation, live trapping and components of the project. The identification of
transplantation, and, in theextraordinarycasewhere additional measures to ensure the that species

i population pressures within a given ecosystem conservation goals are met are more global in nature
cannot be otherwise relieved, may include regulated and developed ro provide adda’rional detail to ERP
taking (Multi-Species Conservation Strategy 1999). programmatic actions.

I Two of conservation measures were developed An important addition to this version of the ERP istypes
under the MSCS: 1) measures to avoid, minimize, or the inclusion of specific conservation measures that
compensate for CALFED Program impacts on provide additional levels of detail to ERP

I NCCP communities and evaluated species; and 2) programmatic actions. These conservation measures
additional measures that ensure the Program meets were designed specifically for MSCS covered species.
the species conservation goals. The majority of This version of the ERP displays throughout Volumes
measures designed to help the Program meet the I and II where the conservation measures fit in and
species conservation goals incorporate and refine support existing programmatic actions.
existing ERP and other CALFED actions. The scope,
location, and timing of a particular CALFED Volume I of the ERP is structured by 1) ecological

of well the process, 2) habitat, 3) species, and 4) stressors.Programaction or group actions,as

current status,.distribution, and needs of the affected
Generally, few conservation measures were developed

species, will determine which conservation measures specifically for ecological processes, some habitats and

would be necessary to compensate for adverse stressors were emphasized in the conservation

impacts. NCCP habitat conservation measures are measures, and most species are directly addressed in

primarily directed at conserving the quality and one or more conservation measures.

I quantity of natural habitats. The conservation measures that add detail to ERP

Generally, measures to avoid, minimize and programmatic actions are from Attachment 5 of the
MSCS.compensate adverse effects are addressed early in

i site-specific project development and are specific

Table 3.    List of Species Comparing Strategic Plan/ERP Classification, MSCS Designation, and Revised ERP
Designation.

De(ta smelt Pdodty Group I Recover Recover
Longfin smelt Priodty Group I Recover Recover
Green sturgeon Pdodty Group I Recover Recover
Sacramento splittail Pdority Group I Recover Recover
Winter-run chinook salmon Pdodty Group I Recover Recover
Spring-run chinook salmon Pdodty Group I Recover Recover
Central Valley fall-run chinook salmon Pdodty Group I Recover Recover
Central Valley steelhead Pdodty Group I Recover Recover
Mason’s lilaeopsis Pdodty Group II Recover Recover
Suisun Marsh aster Pdodty Group II Recover Recover
Suisun thistle Priority Group II Recover Recover
Soft bird’s-beak Pdodty Group II Recover Recover
Antioch Dunes evening-primrose Priodty Group II Recover Recover
Contra Costa wallflower Priority Group II Recover Recover
Lange’s metalmark butterfly Pdority Group III Recover Recover
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I
Valley elderberry longhorn beetle Pdority Group II Recover Recover
Suisun ornate shrew Pdodty Group II Recover Recover ¯

ISuisun song sparrow Priority Group I1 Recover Recover
San Pablo song sparrow New to ERP Recover Recover
California clapper rail Priority Group II Contribute to Recovery Contribute to Recovery ¯

ICalifomia black rail Priority Group II Contribute to Recovery Contribute to Recovery
Swainson’s hawk Priority Group II Contribute to Recovery Contribute to Recovery
Salt marsh harvest mouse Pdodty Group I1 Contribute to Recovery Contribute to Recovery ¯

!San Pablo California vole Priority Group II Con~bute to Recovery Contribute to Recovery
Sacramento perch Priodty Group III Contribute to Recovery Contribute to Recovery
Riparian brush rabbit Pdority Group III Contribute to Recovery Contribute to Recovery ¯

ISan Joaquin Valley woodrat Pdodty Group III Contribute to Recovery Contribute to Recovery
Greater sandhill crane Pdority Group III Contribute to Recovery Contribute to Recovery
Califomia yellow warbler Pdodty Group II1 Contribute to Recovery Contribute to Recovery ¯

!Least Bell’s vireo Priodty Group III Contribute to Recovery Contribute to Recovery
Westem yellow-billed cuckoo Pdodty Group III Contribute to Recovery Contribute to Recovery
Bank swallow Pdodty Group III Contribute to Recovery Contribute to Recovery ¯
Little willow flycatcher Pdority Group III Contribute to Recovery Contribute to Recovery
Giant garter snake Pdority Group I11 Contribute to Recovery Contribute to Recovery
Delta green ground beetle Pdority Group III Contribute to Recovery Contribute to Recovery ¯
Saltmarsh common yellowthroat New to ERP Contribute to Recovery Contribute to Recovery
Bdstly sedge Pdodty Group II Contribute to Recovery Contribute to Recovery
Point Reyes bird’s-beak New to ERP Contribute to Recovery Contribute to Recovery ¯

¯Crampton’s tuctoda Pdodty Group II Contribute to Recovery Contribute to Recovery
Delta tule pea Priority Group II Contribute to Recovery Contribute to Recovery

Delta mudwort Priority Group II Contribute to Recovery Contribute to Recovery ¯
Alkali milk-vetch Pdodty Group II Contribute to Recovery Contribute to Recovery
Delta coyote-thistle New to ERP Contribute to Recovery Contribute to Recovery

Northern California black walnut NOt in ERP Contribute to Recovew Contribute to Recovery ¯
Mad-dog skullcap Priority Group II Maintain Maintain
Rose-mallow P,riority Group II Maintain Maintain
Eel-grass pondweed Pdodty Group II Maintain Maintain ¯
Colusa grass Priority Group II Maintain Maintain
Boggs Lake hedge-hyssop Priority Group II Maintain Maintain
Contra Costa goldfields Priodty Group II Maintain Maintain
Greene’s legenere Pdority Group II Maintain Maintain
Recurved larkspur Pdority Group II Maintain Maintain
Heartscale Priority Group II Maintain Maintain ¯
California freshwater shrimp Priority Group III Maintain Maintain ¯
Hardhead Pdority Group III Maintain Maintain
Western Least bittem Pdodty Group III Maintain Maintain
California red-legged frog Pdodty Group III Maintain Maintain
Califomia tiger salamander Pdority Group III Maintain Maintain

~ oz~
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I
Westem pond turtle Priority Group Ill Maintain Maintain
Western spadefoot toad Pdodty Group IV Maintain Maintain

Lamprey family Priority Group II Not Evaluated b Enhance and/or Conserve

Native resident fishes Priority Group III Not Evaluated as a group c Enhance and/or Conserve

i Native anuran amphibians Pdodty Group III Not Evaluated Enhance and/or Conserve
Migratory waterfowl Pdodty Group IV Not Evaluated as a group Enhance and/or Conserve

Shorebird guild Pdodty Group IV Not Evaluated as a group Enhance and/or Conserve

Wading bird guild Pdodty Group IV Not Evaluated as a group Enhance and/or Conserve

Neotropical migratory birds Pdority Group IV Not Evaluated as a group Enhance and/or Conserve
Planktonic (foodweb) organisms Pdority Group IV Not Considered d Enhance and/or Conserve

I Aquatic habitat plant community Pdodty Group IV NCCP Habitat equivalent e Enhance and/or Conserve

Tidal brackish and freshwater marsh Pdodty Group IV NCCP Habitat equivalent Enhance and/or Conserve
habitat plant community

Seasonal wetland habitat plant Priority Group IV NCCP Habitat equivalent Enhance and/or ConserveI community
Inland dune habitat plant community Priority Group IV NCCP Habitat equivalent Enhance and/or Conserve
White sturgeon Harvestable Species Not Considered Maintain Harvest

I Stdped bass Harvestable Species Excluded f Maintain Harvest
Amedcan shad Harvestable Species Excluded Maintain Harvest

Non-native warmwater gamefish Harvestable Species Excluded Maintain Harvest
Pacific herring Harvestable Species Not Considered Maintain Harvest
Grass shrimp Harvestable Species Not Considered Maintain Harvest

Signal crayfish Harvestable Species Excluded Maintain Harvest

I Upland Priority Group IV NOt Considered Maintain Harvestqome

Footnotes for Table 3.

I a/: Recover, contribute to recovery, maintain, enhance and/or conserve, and maintain harvest are defined in the text.

b: Not Evaluated species are species initially considered for inclusion in the MSCS but not evaluated (e.g., Kern brook
lamprey, river lamprey, and Pacific lamprey were considered but not evaluated).

I c: Not Evaluated as a Group includes species assemblages described in the ERP but not evaluated as a group in the MSCS.
Individual species, however, may have been considered or evaluated (e.g., native resident £zshes were not evaluated as a
group in the MSCS but Sacramento perch and hardhead were considered and evaluated in the MSCS).

I d: Not Considered species are native species that were screened from consideration by not being on any list of special status
species.

I e: NCCP Habitat equivalent denotes an ERP plant community that is analogous to one or more of the 18 NCCP habitats
which are broad categories, each of which includes a number of habitat or vegetation types recognized in frequently used
habitat classification systems.

I f: Excluded species are non-native organisms not eligible for consideration under the State or federal endangered species acts
and thus excluded from consideration or evaluation under the MSCS.
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SPECIES GOALS AND rock. ~nd emergent vegetation) to important

CONSERVATION MEASURES sp~~ ,g areas.

, ¯ Exp-,d Interagency Ecological Program (IEP)
monitoring efforts in the south Delta for delta

Species with the designation smelt.
"Recovery."

¯ To the extent consistent with CALFED
objectives, initiate implementation of the
USFWS’ "Rainbow Report" or similarDELTA SMELT
documentation to provide increased water

MSCS SPECIES GOAL PRESCRIPTION’. quality in the south Delta and eliminate or
Distribution Criteria: The fall mid-water trawl surv~, ¯ reduce the need for installation of barriers.
in September and October must capture delta smelt
in all zones in 2 out of 5 consecutive years and in at ¯ Monitor to determine if artificial substrates are

least 2 zones in 3 out of the 5 consecut;ve years, and used by delta smelt for spawning.

in at least 1 zone in all 5 years; and the 5 consecutive ¯ Protect critical rearing habitat from high salinity
years must include 2 sequential extreme outflow (>2 ppt)and high concentrations of pollutants
years (i.e., at least one critical or dry year followed by from February 1 to August 31.
a critical, dry, or wet year). Abundance Criteria: the
fall mid-water trawl catch for September and October ¯ Allow delta smelt unrestricted access to suitable
must exceed 239 for 2 out of 5 years and not fall spawning habitat and protect these areas from
below 84 for more than 2 consecutive years, physical disturbance (e.g., heavy equipment

operation) and flow disruption in the period from
MSCS CONSERVATION MF~SURES: The December to July by maintaining adequate flow
following conservation measures are included in the and suitable water quality to attract migrating
Multi-Species Conservation Strategy (2000) to adults in the Sacramento and San Joaquin River
provide additional detail to ERP actions that would channels and their tributaries, including Cache
help achieve delta smelt species habitat or population and Montezuma sloughs and their tributaries.
targets.

¯ All    in-channel    modification    projects
¯ Coordinate protection, enhancement, and implemented under CALFED should use best

restoration of occupied delta smelt habitats with management practices to minimize mobilization
other federal, state, and regional programs (e.g., of sediments that might contain toxins, localize
the San Francisco Bay Area Wetlands Ecosystem sediment movement, and reduce turbidity.
Goals Project, the Anadromous Fish Restoration
Program, and the U.S. Fish and Wildlife Service ~TIOI~,LE: The recovery objective for delta smelt
recovery plans) that could affect management of is to remove delta smelt from the Federad list of
current and historic habitat use areas to avoid threatened species through restoration of it
potential conflicts among managementabundance and distribution. Recovery of delta smelt
objectives and identify opportunities for should nor be at the expense of other native Eshes.
achieving multiple management objectives. The basic strategy for recovery is to manage the

estuary in such a way that it is a better habitat for¯ To the extent consistent with CALFED native Esh in general and delta smelt in particular.
objectives, direct ERP actions towards setting Improved habitat will a!low delta smelt to be widely
back levees in the south Delta to increase shallow distributed throughout tile Delta and Suisun Bay,
water habitat, recognizing that areas of abundance change with

¯ Restore and enhance delta smelt habitat to season.

provide suitable water quality (i.e., low Recovery of delta smelt will consist of two phases,
concentrations of pollutants) and substrates for restoration and delisting. Separate restoration and
egg attachment (submerged tree roots, branches, del.isting periods were selected because it is possible
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that restoration criteria could be met quirky in the MSCS CONSERVATION MEASURES: The
absence of consecutive extreme outflow years (i.e., following conservation measures are included in the
extremely wet or dry years). However, without the Multi-Species Conservation Strategy (2000) to
population being tested by extreme ouriqows there is provide additional detail to ERP actions that would
no assurance of long-term survival for the species, help achieve longi~n smelt species habitat or

Thus restoration is defined a return of the
population targets.

as

population to pre-decline levels, but delisting is not ¯ Coordinate protection, enhancement, and
recommended unti/thepopularion has been tested by restoration of occupied longfin smelt habitats
extreme outflows. Delta smelt will be considered with other federal, state, and regional programs
restored when its population dynamics and (e.g., the San Francisco Bay Area Wetlands
distribution pattern within the estuary are similar to Ecosystem Goals Project, the Anadromous Fish
those that existed in the 1967-1981 period. This Restoration Program, and the U.S. Fish and
period was chosen because it includes the earliest Wildlife Service recovery plans) that could affect
continuous data on delta smelt abundances and was management of current and historic habitat use
a period in which populations stayed reasonably high areas to avoid potential conflicts among

most years, species management objectives identifyin The will be considered and
recovered and qualify for delisting when it opportunities for    achieving multiple
experiences a ~ve-year period that includes two management objectives.
sequential years of extreme outflows, one of which
must be dry or critically dry. Delta smelt will be ¯ Improve January and February flows for the

considered for delisting when the species meets longfln smelt during the second and subsequent

recovery criteria under stressor conditions comparable years of drought periods.

to those that led ro listing and mechanisms are in¯ Provide sufficient Delta outflows for the longfln
place that insure the species’ continued existence, smelt during December through March.

Imp?oved spring inflow and outflow should benefit ¯ Provide suitable and substrates forwaterquality
the population by providing attraction flow to adults egg attachment (submerged tree roots, branches,
moving into the Delta to spawn, by stimulating rock, and emergent vegetation) to spawning
aquatic foodweb production to help ensure young areas in the Delta and tributaries of northern
delta smelt survival, and by providing transport flow Suisun Bay.
to larval delta smelt to move them from the Delta
into prime nursery habitat in the western Delta and ¯ Provide unrestricted access to suitable spawning
Suisun Bay. Improving channel hydraulics would habitat and protect these areas from physical
increase the aquatic foodweb and improve spawning disturbance (e.g., heaW equipment operation)
and rearing habitat. Reducing the effects of water and flow disruption in the period from December
diversions and contaminants would help to to July by maintaining adequate flow andimprove
survival of’young and adult delta smelt, suitable water quality to attract migrating adults

in the Sacramento and San Joaquin River
LONGFIN SMELT channels and their tributaries, including Cache

MSCS SPECIES GOAL PRESCRIPTION: The and Montezuma sloughs and their tributaries.

recovery goal will be achieved when 1) the fall mid- ¯ Conduct research to determine the relationship
water trawl surveys in September and October result between X2 and longfin smelt abundance and
in the capture oflongfin smelt in all zones in 5 out of distribution.
10 years, 2) in 2 zones for an additional year, 3) in at
least one zone during 3 of the 4 remaining years in ¯ Consistent with CALFED objectives, mobilize
the 10 year period with no failure to meet site criteria organic carbon in the Yolo Bypass to improve
in consecutive years, and 4) abundance must be equal food supplies by ensuring flow through the
to or greater that predicted abundance for 5 of the 10 bypass at least every other year.
year period. ¯ Consistent with CALFED objectives, operate

diversions to minimize adverse affects of
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diversions on longfin smelt during the peak GREEN STURGEON
spawning period (January - March).

MSCS SPECIES GOAl. PRESCRIPTION: The
¯ To the extent consistent with CALFED recovery goal will be achieved when 1) the median

objectives protect the Sacramento and San population of mature fish (over 1 meter in length) has
Joaquin river and tributary channels from reached 1,000 fish, including 500 females over 1.3
physical disturbance (e.g., sand and gravel meters in total length, over a 50 years period or for 5
mining, diking, dredging, and levee or bank generations.
protection and maintenance) and flow disruption
(e.g., water diversion that result in entrainment MSCS CONSERVATION MEASURES: The

and in-channel barriers or tidal gates) for the following conservation measures are included in the

period February 1 to August 31. Multi-Species Conservation Strategy (2000) to
provide additional detail to ERP actions that would

¯ Protect critical rearing habitat from high salinity help achieve green sturgeon species habitat or
(>2 ppt) and high concentration of pollutants population targets.
from the beginning of February to the end of
August.

¯ Coordinate protection, enhancement, and
restoration of occupied and historic green

PuO, TlO~£: Genera! restoration objectives are the sturgeon habitats with other federal, state, and
same as those described for delta smelt. Longfin smelt regional programs (e.g., the San Francisco Bay

beconsidered restored when its population Area Wetlands Ecosystem GoaLs Project, the
dynamics and distribution patterns within the estuary Anadromous Fish Restoration Program, the U.S.
are similar ro those that existed in the 1967-1984 Fish and Wildlife Service recovery plans, the SB
period. This period was chosen because it includes the 1086 program, and the Corps’ Sacramento and
earliest continuous data on longfin smelt abundances San Joaquin Basin Comprehensive Study) that
and was a period in which populations stayed could affect management of current and historic
reasonably high in most years, habitat use areas to avoid potential conflicts

among management objectives and identify
Meeting the targets or’the Native Fish Recovery Plan opportunities    for    achieving    multiple
will indicate an increase in the longfin smelt management objectives.
population. Without such an increase in the
population, there would be no guarantee that ¯ Provide inflows to the Delta from the
recovery is occurring. Improved spring inflow and Sacramento River greater than 25,000 cfs during
outflow should benefit the population by providing the March to May spawning period in at least 2
attraction flow to adults moving into the Delta to of every 5 years.
spawn, by stimulating aquatic foodweb production to
help ensure young longf~n smelt survival, and by

¯ Identify and implement measures to eliminate
stranding of green sturgeon in the Yolo Bypassproviding transport flow to larva! long~n smelt to

move them (from the Deltaintoprimenurseryhabkat or to return stranded frsh to the Sacramento

in the western De/ca and Suisun Bay. River.

Improving channel hydraulics would increase the ¯ Conduct research in the MSCS focus area to

aquatic (foodweb and improve spawning and rearing determine green sturgeon habitat requirements,

habitat. Reducing the effects off water diversions and distribution,    spawning    habitat    flow

contaminants would help ro improve survival off requirements, and factors limiting population

young and adult longfin smelt. Reevaluation of abundance.

stocking striped bass and chinook salmon into prime PuO, TIOI~O,L£: Green sturgeon will be considered
nursery habitats o(f longfin smelt in San Pablo Bay restored in the Sacramenro-San Joaquin estuary once
and Suisun Bay would reduce predation on young the median population off mature individuals (over I
longfin smelt. Alternative locations and rime off merer total length)has reached 1,000 individuals
stocking may limit predation on longfin smelt. (including 500 females over 1.3 meters total length)

over a 50 year period or (for tlve generations (10 years
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I is the minimum age oFsexual maturity), ffpopuJation MSCS CONSERVATION MEASURES: The
estimates are Fewer char 1,000 fish For more than following conservation measures are included in the

I three years in a row, the restoration period will be Multi-Species Conservation Strategy (2000) to
restarted. (Note: This definition is subject to revision provide additional detail to ERP actions that would
as more information becomes available.) Restoration help achieve splittail species habitat or population

i will be measured by determining population sizes targets.
From tagging programs or other suitable means. The ¯ Coordinate protection, enhancement, andpresent sturgeon tagging programs, which Focus on
white sturgeon, are inadequate For determining restoration of occupied and historic Sacramento

accurately the abundance of green sturgeon, spliccail habitats with other federal, state, and

Therefore, a median population goal of 1,000 fish regional programs (e.g., the San Francisco Bay

over 1 meter coral length (including 500 Females over Area Wetlands Ecosystem Goals Project, the

i 1.3 meters coral length) is achievable with numbers Anadromous Fish Restoration Program, the U.S.

determined through a monitoring program that
Fish and Wildlife Service recovery plans, the SB

Focuses speci~cally on green sturgeon. Thus, the t~rst 1086 program, and the Corps’ Sacramento and
San Joaquin Basin Comprehensive Study) thati restoration criterion will be establishment of an could affect of current and historicadequate population determination through a management

moniroring program. Once char program is in place, habitat use areas to avoid potential conflicts

the minimum population goals can be re-evaluated
among management objectives and identify

and a realistic, presumably higher, goal established. opportunities for achieving multiple

It may be desirable to have the numbers high enough management objectives.

to support the removal oFa minimum of 50 fish over ¯ To the extent consistent with CALFED
1 meter total length per year by a t~shery (assuming diversion dams that blockobjectives, remove
an exploitation rare of 5 percent is sustainable) (U.S. splittail access to lower floodplain river spawning
Fish and ~7i/d!i~ Service 1996). areas.

I Improved spring inflow and outflow should benefit ¯ Minimize changes in the timing and volume of
chepopularions by providing attraction Bow to adults freshwater flows in the rivers to the Bay-Delta.
moving through the Delta into the rivers to spawn,

I by scimulatingaquaticFoodwebproduction rohelp ¯ To the extent consistent with CALFED

ensure young sturgeon survival, and by providing objectives, direct ERP actions towards setting

transport flow ro larval sturgeon to move them From back levees in the south Delta to increase shallow

i the rivers into prime nursery habitat in the Delta and water habitat.

Suisun Bay. Improving channel hydraulics would ¯ To the extent consistent with CALFED
increase the aquatic Foodweb and improve juveni/e objectives, reduce the extent of reversed flows in
rearing habitat. Reducing the effects of water the lower San Joaquin and Delta during the
diversions and contaminants would help to improve period from February through June.
survival of young and adult sturgeon.

¯ Reduce loss of splittail at south Delta pumping

I plants predation salvage handlingSPLIT~AIL from and and

MSCS SPECIES GOAL PRESCRIPTION: transport.

I Species recovery objectives will be achieved when 2 of ¯ Reduce the loss of young splittail to entrainment
the following 3 criteria are met in at least 4 of every into south Delta pumping plants.
5 years for a 15-year period: 1) the fall mid-water
trawl survey numbers must be 19 or greater for 7 of ¯ To the extent practicable, reduce the loss of

I 15 years, 2) Suisun Marsh catch per trawl must be splittail at 1,800 unscreened diversions in the
3.8 or greater and the catch of young-of-year must Delta.
exceed 3.1 per trawl for 3 of 15 years, and 3) Bay

I Study otter trawls must be 18 or greater AND catch ¯ Reduce losses of adult splittail spawners during

of young-of-year must exceed 14 for 3 out of 15 their upstream migration to recreational fishery
harvest.years.

I
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¯ To the extent consistent with CALFED historical occupied habitat areas of the Bay and
objectives, improve Delta water quality Delta from February 1 to August 31.
particularly in dry years when pesticide levels
and total dissolved solids are high.                    ¯To the extent consistent with CALFED

objectives, provide unrestricted access of adults
¯ To the extent consistent with CALFED to spawning habitat from December to July by

objectives, modify operation of the Delta Cross maintaining adequate flow and water quality,
Channel to minimize potential to increase and minimizing disturbance and flow disruption.
exposure of splittail population in the Delta to
the south Delta pumping plants. ¯ Expand the IEP monitoring efforts in the south

Delta for Sacramento splittail.
¯ Modify operation of the barrier at the Head of ¯ To the extent consistent with CALFEDOld River to minimize the potential for drawing

splittail toward the south Delta pumping plants. USFWs’°bjectives’ "Rainbowinitiate implementatiOnReport,, or Ofsimilarthe
¯ To the extent practicable, design and construct documentation to provide increased water

overflow basins from existing leveed lands in quality in the south Delta and eliminate or
stages using construction design and operating reduce the need for installation of barriers.
schemes and procedures developed through pilot ¯ To the extent consistent with CALFEDstudies and project experience to minimize the
potential for stranding as waters recede from objectives, reduce the effects on splittail from

overflow areas, changes in reservoir operations and ramping
rates for flood control.

¯ Consistent with CALFED objectives, design ¯ To the extent consistent with CALFEDmodifications to South Delta channels to
improve circulation and transport of north of objectives, reduce the loss of freshwater and low-

Delta water to the south Delta pumping plants salinity splittail habitat in the Bay-Delta as a
habitat supports splittail and to not           result of reductions in Delta inflow and outflow.to ensure

increase transport of splittail to the south Delta ¯ To the extent consistent with CALFED
pumping plants, objectives, increase the frequency of flood bypass

¯ To the extent practicable with CALFED flooding in non-wet years to improve splittail

objectives, design seasonal wetlands that have spawning and early rearing habitat.

hydrological connectivitywithoccupiedchannels ¯ To the extent consistent with CALFED
to reduce the likelihood for stranding and to objectives, ensure that the Yolo and Sutter
provide the structural conditions necessary for Bypasses are flooded during the spawning season
spawning, at least once every 5 years.

¯ To the extent consistent with CALFED ¯ To the extent consistent with CALFED
objectives, protect spawning areas by providing objectives, improve the frequency, duration, and
suitable water quality (i.e., low concentrations of extent of bypass flooding in all years.
pollutants) and substrates for egg attachment
(e.g., submerged tree roots and branches and ¯ Develop a water management plan to allocated
emersed and submerged vegetation), multiyear water supply in reservoirs to protect

drought year supplies and sources of winter-
¯ Avoid or minimize adverse effects on rearing spring Delta inflow and outflow needed to

habitat of physical disturbance (e.g., sand and sustain splittail and their habitat.
gravel mining, diking, dredging, and levee or
bank protection and maintenance) and flow F~u~’i’ION~L~: Improved spring inflow and outflow
disruption (e.g., water diversions, in-channel should beneiqr thepopu!ation by providing attraction
barriers, or tidal gates), flow to adults moving upstream into the Delta and

rivers to spawn, by increasing flooding of riparian
¯ To the extent consistent with CAI~ED vegetation and floodplainprocesses which provide

objectives, maintain a low salinity zone in important spawning habitat o£ splirtail, by
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i stimulating aquatic foodweb production to help ¯ To the extent consistent with CALFED
ensure young splittail survival. Improving channel obiectives, manage operations at the Red Bluff

I hydraulics would increase the aquatic foodweb and diversion dam to improve fish passage, reduce
improve spawning and rearing habitat. Improving the level of predation on juvenile fish, and
shallow water, dough, and wetland habitats should increase fish survival.
increase the spawning and rearing habitat o£splirtail.
Reducing the effects o£ water diversions and RA~TIONAL£: The goal of the Sacramento Rdver

conta_rninanrs would help ro improve survival of winter-ran chinook salmon is to establish a

young and adult splittaiL framework for the recovery of the population through

I a logical program of improving the habitat and
SACRAMENTO WINTER-RUN CHINOOK environment of the species. Speci£cally, the recovery

S/~.MON ESU of this species requires actions which increase their

i abundance and improve their habitat to the point
MSCS SPECIES GOAL PRESCRIPTION: The that the probabiliry of subsequent extinction will be
mean annual spawning abundance over any 13 very low. "~¢rhen the underlying causes of the species’
consecutive years will be 10,000 females. The decline are no longer in effect and the species has
geometric mean of the Cohort Replacement Rate over rebounded to relatively healthy levels, winter-ran
those same 13 years will be greater than 1.0. chinook can be removed from the list of threatened
Estimates of these criteria will be based on natural and endangered species; that is, it can be "delisted."

I production alone and will not include hatchery-
produced fish. If the precision for estimating An extinction model was used to develop the
spawning run abundance has a standard error greater delisting criteria to ensure a low probabL/iry of

i than 25%, then the sampling period over which the extinction once the criteria have been reached. The
geometric mean of the Cohort Replacement Rate is risk level chosen was a probability of less than 0.1
estimated will be increased by 1 additional year for within the 50 years following delisring. Assurance of
each 10% of additional error over 25 %. the probability of extinction required specification of

I the population growth rare in adch’tion to population
MSCS CONSERVATION MEASURES: The abundance.
following conservation measures are included in the

I Multi-Species Conservation Strategy (2000) to Improved spring inflow and outtlow should benefit
provide additional detail to ERP actions that would the populations by providing attraction flow to adults
help achieve species habitat or population targets, moving through the Delta into the rivers to spawn,

I ¯ Coordinate protection, enhancement, and by stimulating aquatic foodweb production to help
ensure young survival, and by providing transport

restoration of occupied and historic chinook flow to juvenide salmon to move them from rbe rivers
salmon habitats with other federal, state, and into prime nursery habitat in the Delta and Bay.
regional programs (e.g., the San Francisco Bay Improving channel hydraulics would increase the
Area Wetlands Ecosystem Goals Project, the aquatic foodweb and improve juvenile rearing
Anadromous Fish Restoration Program, the U.S. habitat. Reducing the effects o£water diversions and

i Fish and Wildlife Service recovery plans, the SB contaminants would help to improve survival of
1086 Program, and the Corps’ Sacramento and young and adult salmon.
San Joaquin Basin Comprehensive Study) that
could affect management of current and historic SACRAMENTO SPRING-RUN CHINOOK

I habitat use areas to avoid potential conflicts SALMON ESU
among management objectives and identify
opportunities    for    achieving    multiple MSCS SPECIES GOAL PRESCRIPTION: The

I management objectives. Central Valley spring-run chinook salmon
Evolutionarily Significant Unit (ESU) will be

¯ Implement management measures identified in regarded as restored when the ESU meets specific
the proposed recovery plan for the Sacramento viability criteria to be established in the NMFS

I River winter-ran chinook salmon, plan for Central Valley salmonids. Viabilityrecovery
of the Central Valley spring-run ESU will be assessed
according to the "Viable Salmonid Populations"

I
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(VSP) framework developed by the NMFS. The involvement by a broad range of stakeholders,
framework deals with four population characteristics: including local and private entities, with the TRT

providing technicalguidance biologicalon issues.
1. ~,BUNDANCE: populations are large enough to

resist extinction due to random environmental, MSCS CONSERVATION MEASURES: The
demographic and genetic variation, following conservation measures are included in the

Multi-Species Conservation Strategy (2000) to
2. PRODUCTIVITY: populations have enough provide additional detail to ERP actions that would

reproductive capacity to ensure resistance to help achieve species habitat or population targets.
episodes of poor freshwater or ocean conditions
and the ability to rebound rapidly during ¯ Coordinate protection, enhancement, and
favorable periods, without the aid of artificial restoration of occupied and historic chinook
propagation, salmon habitats with other federal, state, and

regional programs (e.g., the San Francisco Bay
3. SPATIAL DISTRIBUTION: populations are Area Wetlands Ecosystem Goals Project, the

distributed widely and with sufficient Anadromous Fish Restoration Program, the U.S.
connectivity such that catastrophic events do not Fish and Wildlife Service recovery plans, the SB
deplete all populations and stronger populations 1086 Program, and the Corps’ Sacramento and
can rescue depleted populations. San Joaquin Basin Comprehensive Study) that

4. DIVERSITY: populations have enough genetic could affect management of current and historic

and life history diversity to enable adaptation to habitat use areas to avoid potential conflicts

long-term changes in the environment, among management objectives and identify

Populations achieve sufficient expression of opportunities    for    achieving    multiple

historic life history strategies (migration timing, management objectives.

spawning distribution), are not negatively ¯ Implement applicable management measures
impacted by outbreeding depression resulting identified in the restoration plan for the~ from straying of domesticated hatchery fish, and Anadromous Fish Restoration Program and the

- are not negatively impacted by inbreeding recovery plan for the native fishes of the
depression due to small population size and Sacramento/SanJoaquin Delta.
inadequate connectivity between populations.

¯ To the extent consistent with CALFED
The NMFS recovery planning for Central Valley objectives, operate existing inchannel barriers
salmonids will proceed in two phases. The first phase and any new barriers that may be constructed to
will be conducted by a technical recovery team (TRT) avoid changes in Delta channel hydraulics that
that will produce numeric recovery criteria for increase the number offish or proportions of fish
populations and the ESU following the VSP populations drawn toward the pumps or affected
framework, factors for decline, early actions for by poor water quality.
recover~, and provide plans for monitoring and
evaluation. The TRT will review existing salmonid ¯ Manage operations at the Red Bluff diversion
population recovery goals and management programs dam to improve fish passage, reduce the level of
being implemented by federal and State agencies and predation on juvenile fish, and increase fish
will coordinate with agency scientists, CALFED staff survival.
and Central Valley science/restoration teams such as
the Interagency Ecological Program work teams R.ATtONAL£: Spring-run chinook salmon are listed

during this first phase. TRT products will beas a threatened species under the California

peer-reviewed and made available for publicEndangered Species Act and proposed for listing
under the ESA. Because of their life ha’story patterns,comment,
spring-run chinook enter the Sacramento River early

The second phase will be identification of recovery in the year and ascend ro tributaries where they
measures and estimates of cost and time required to oversummer ro spawn during the ~�ollowing fail.
achieve recovery. The second phase will involve Young ~qsh may rear for a year or longer in the
participation by agency and CALFED staff as well as
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tributaries before entering the Sacramento River Deer, Antelope, Butte, Big Chico, Beegum, South
during their seaward migration. Fork Cottonwood, and C/ear creeks (if the Yuba River

I proves to still have a natural run of spring-run
The status o£ a spring-run chinook saJmon in the chinook, the population goal should be raised by
mainstem Sacramento River is uncertain, however, whatever number of spawners the stream can
evidence suggests that there may be a signi~cant support); and (3) smolt survival through the Delta.i introgression with fall-run chinook. The role of the
Sacramento Pa’ver in sustaining spring-run chinook Spring-run chinook salmon populations will be
salmon is primarily to provide adult fish passage ro considered healthy when the average number of

I the tributary streams and to provide rearing and spawners in tributary streams to the Sacramento
emigration habitat for juveniles during their seaward River exceeds 5,000 fish each year over a IS-year
migration, period (five generations times 3 years per generation),

I with 3 of the 15 years being dry or critically dry. The
Natural populations and their essential habitat must average number of natural, wild spawners over the
be sufficiently abundant to ensure Sacramento River 15-year period must not be fewer than 8,000 fish
spring-run chinook salmon’s .long-term survival. In (USFWS 1996).
order ro achieve recovery, the remaining natural,
non-introgressed populations of spring run and any SACP,~MENTO L~TE-FALL-RUN
re-established natural populations must be protected, CHINOOK SALMON
monitored, and proven to be self-sustaining to the
satisfaction of the Department offish and Game and SPECIES T~G~-I’S: Achieve species recovery by 1)

the Fish and Game Commission. Recovery goals must increasing the number of wild spawning fish in the

ensure that the individual populations, as well as the Sacramento River to a mean number of 22,000 fish

collective abundant and maintain the population such that it does notmetapopulation,are s~i~ciently
to avoid genetic risks of small population size. Thus, drip below 15,000 fish for 15 years, 3 of which are

recovery goals need ro address abundance levels dry or critical and 2) achieving juvenile survival rates

(adult spawning escapements), population stability that approach pre-CVP and SWP levels following

criteria, population distribution, and length of time years when the adult populations are fewer that
15,000 fish in the Sacramento River (U.S. Fish andfor determining susrainabiliry.
Wildlife Service 1996).i The California Department of Fish and Game’s

recovery objectives for Sacramento Privet spring-run Note: The Central Valley fall/late fall-run ESU is a

chinook salmon are (I) the protection and candidate species, not a threatened or endangered

I enhancement of the existing natural populations; (2) species, under the ESA. The NMFS recovery plan for

the re-establishment of additional, viable native Central Valley salmonids will therefore not include

populations; and (3) the restoration and protection of formal recovery goals for populations in this ESU.

I natal, rearing, and migratory streams within the The recovery plan for Central Valley salmonids will

Sacramento River basin (California Department of identify factors of concern and measures to ensure the

Fish and Game 1998). long-term conservation of the Central Valley fall/late
fall-run ESU and recovery actions proposed for listed

I The U.S. Fish and ~7ildlife Service (1996) has ESUs will be evaluated to that they do notensure
recommended restoration objectives and criteria for place non-listed species at significant risk. ~D,
Sacramento River spring-run chinook salmon based DFG and the NMFS will work together to identify

I on the objective of establishing self-sustaining restoration goals following the VSP framework in a
populations which will persist indefinitely for each process separate from the NMFS recovery planning
species addressed. Additionally, the population goals process. These goals will aim to ensure the long-term

I for chinook salmon runs include extra adult viability of Sacramento and San Joaquin fall-run and
production for allowing sustained limited harvests of Sacramento late fall-run chinook salmon.
each run. The plan states that restoration will be
measured by three interacting criteria: (I) presence of MSCS CONSERVATION MEASURES: The

I in Mill and following conservation measures are included in theself-sustainingspawning populations
Deer creeks; (2) total number of spawners in Mill, Multi-Species Conservation Strategy (2000) to
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provide additional detail to ERP actions that would February, and March. Late-fall-run chinook
help achieve species habitat or population targets, abundance has declined due to passage problems at

Red Bluff Diversion Dam, loss oF habitat, poor¯ Coordinate protection, enhancement, and survival o£emigraring smolts, sport and commercial
restoration of occupied and historic chinook harvest, and other /’actors, such as disease and
salmon habitats with other federal, state, and pollutants.
regional programs (e.g., the San Francisco Bay
Area Wetlands Ecosystem Goals Project, the FALL-RUN CHINOOK SALMON I=SU
Anadromous Fish Restoration Program, the U.S.
Fish and Wildlife Service recovery plans, the SB MSCS SPECIES GOAL PRESCRIPTION:

1086 Program, and the Corps’ Sacramento and San Joaquin Fall Run: Achieve species recovery by 1)
San Joaquin Basin Comprehensive Study) that increasing the number of naturally spawning fish in
could affect management of current and historic the Stanislaus, Tuolumne, and Merced rivers to a
habitat use areas to avoid potential conflicts median number of 20,000 fish and maintaining a
among management objectives and identify three-year running average that does not drop below
opportunities    for    achieving    multiple 3,000 fish for 15 years, three of which are dry and
management objectives, critical and 2) achieving smolt survival rates that

approach pre-CVP and SWP levels when adult¯ Implement applicable management measures
identified in the restoration plan for the numbers decline to fewer that 3,000 natural

Anadromous Fish Restoration Program and the spawning fish.

recovery plan for the native fishes of the Sacramento Fall Run: Restore self-sustaining
Sacramento/San Joaquin Delta. populations to all their native streams.

¯ Operate hatcheries such that the maintenance, Note: The Central Valley fall/late fall-run ESU is a
and expansion of natural populations are not candidate species, not a threatened or endangered
threatened by the release of hatchery fish. species, under the ESA. The NMFS recovery plan for

¯ To the extent consistent with CALFED Central Valley salmonids will therefore not include

objectives, manage operations at the Red Bluff formal recovery goals for populations in this ESU.

diversion dam to improve fish passage, reduce The recovery plan for Central Valley salmonids will

the level of predation on juvenile fish, and identify factors of concern and measures to ensure the

increase fish survival, long-term conservation of the Central Valley fall/late
fall-run ESU and recovery actions proposed for listed

¯ To the extent consistent with CALFED ESUs will be evaluated to ensure that they do not
objectives, manage export flows from the San place non-listed species at significant risk. CALFED,
Joaquin River to improve conditions for DFG and the NMFS will work together to identify
upstream migration of adult fish (i.e., attraction restoration goals following the VSP framework in a
flows), process separate from the NMFS recovery planning

¯ To the extent consistent with CALFED
process. These goals will aim to ensure the long-term
viability of Sacramento and San Joaquin fall-run and

objectives, operate physical barriers in the Delta Sacramento late fall-run chinook salmon.
in a manner to assist in achieving recovery goals.

MSCS CONSERVATION MEASURES: The¯ Continue research to determine causes for low following conservation measures are included in the
outmigration survival of fish from the San Multi-Species Conservation Strategy (2000) to
Joaquin River in the south Delta and identify provide additional detail to ERP actions that would
and implement measuresto improve help achieve species habitat or population targets.
outmigration survival.

¯ Coordinate protection, enhancement, and
F~ATIONALI~: Presently, late-/’all-run chinook restoration of occupied and historic chinook
salmon have no special protection. The great majority salmon habitats with other federal, state, and
of late-/.all-run chinook appear to spawn in the regional programs (e.g., the San Francisco Bay
mainstem Sacramento River during January,
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I Area Wetlands Ecosystem Goals Project, the habitats can be restored through a comprehensive
Anadromous Fish Restoration Program, the U.S. program chat strives ro restore or reactivate ecological
Fish and Wildlife Service recovery plans, the SB processes, functions, and habitat elements on a
1086 Program, and the Corps’ Sacramento and systematic basis, whi/e reducing or eliminating
San Joaquin Basin Comprehensive Study) that known sources of mortality and other stressors that
could affect management of current and historic impair the survival of chinook salmon.

i habitat use areas to avoid potential conflicts
among management objectives and identify There are three major programs ro restore chinook

opportunities    for    achieving    multiple salmon populations in the Central Val!ey. The

I management objectives. Secretary of the Interior is required by the Central
Valley Project Improvement Act (PL 102-575) to

¯ Implement applicable management measures double the natural production of Central Valley

i identified in the restoration plan for the anadromous t~sh stocks by 2002 (USF~S 1995). The
Anadromous Fish Restoration Program and the National Marine Fisheries Sewcice is required under
recovery plan. for the native fishes of the the Federal ESA ro develop and implement a recovery
Sacramento/San Joaquin Delta. plan for the endangered winter-ran chinook salmonI and the stock levels that will allow itsto restore co¯ Operate hatcheries such that the maintenance, removal from the list of endangered species (NMFS
and expansion of natural populations are not 1996). The Caliform’a Department offish and Game

I threatened by the release of hatchery frsh. is required under state legislation (the Salmon,
¯ To the extent consistent with CALFED Steelhead Trout and Anadmmous Fisheries Program

objectives, manage operations at the Red Bluff Act of 1988) to double the numbers of salmon char

I diversion dam to improve fish passage, reduce were present in the Central Valley in 1988 (Reynolds
the level of predation on juvenile fish, and er al. 1993).
increase fish survival. Each of the major chinook salmon restoration

I ¯ To the consistent with CALFED /recovery programs has developed specific goals forextent
objectives, manage export flows from the San Central Valley chinook salmon stocks. ERPP
Joaquin River to improve conditions for embraces each of the restoration/recovery goals and

i upstream migration of adult fish (i.e., attraction will contribute to each agency’s program by restoring
flows), critical ecological processes, functions, and habitats,

and by reducing or eliminating stressors. ERPP’s

i ¯ To the extent consistent with CALFED approach is to contribute to managing and restoring
objectives, operate physical barriers in the Delta each stock with the goal of maintaining cohort
in a manner to assist in achieving recovery goals, replacement rares of much greater than 1.0 whi/e the

i ¯ Continue research to determine causes for low individual stocks are rebuilding to desired levels.

outmigration survival of fish from the San WThen the stocks approach the desired population

Joaquin River in the south Delta and identify goals, ERP wi//contribute to maintaining a cohort

and implement measuresto improve replacement rate of 1.0.

I outmigration survival. CENTRAL VALLEY STEELHEAD ESU

I:~ATIONALE: Because of their l:d’e-~story MSCS SPECIES GOAL PRESCRIPTION: The
requirements, typical of all Pacitlc salmon, Central Central Valley steelhead Evolutionarily Significant
Valley chinook salmon require high-quality habitats Unit (ESU) will be regarded as restored when the
for migration, holding, spawning, egg incubation, ESU meets specific viability criteria to be established

i emergence, rearing, and emigrarion to the ocean, in the NMFS recovery plan for Central Valley
These diverse habitats are still present throughout the salmonids. Viability of the Central Valley steelhead
Central Valley and are successfiz/ly maintained to ESU will be assessed according to the "Viable
varying degrees by existing ecological processes. Even Salmonid Populations" (VSP) framework developed

I by the NMFS (in review). The framework deals withthough quality and accessibilityOf the habitats
have been diminished by human-caused actions, these four population characteristics:
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1. ~O~BUNDANCE: populations are large enough including local and private entities, with the TRT
to resist extinction dueto random providing technical guidance on biological issues.
environmental, demographicand genetic
variation. MSCS CONSERVATION MEASURES: The

following conservation measures are included in the
2. PRODUCTIVITY: populations have enough Multi-Species Conservation Strategy (2000) to

reproductive capacity to ensure resistance to provide additional detail to ERP actions that would
episodes of poor freshwater or ocean conditions help achieve species habitat or population targets.
and the ability to rebound rapidly during
favorable periods, without the aid of artificial ¯ Coordinate protection, enhancement, and

propagation, restoration of occupied and historic Central
Valley steelhead ESU habitats with other federal,

3. SPATIAL DISTRIBUTION: populations are state, and regional programs (e.g., the San
distributed widely and with sufficient Francisco Bay Area Wetlands Ecosystem Goals
connectivity such that catastrophic events do not Project, the Anadromous Fish Restoration
deplete all populations and stronger populations Program, the U.S. Fish and Wildlife Service
can rescue depleted populations, recovery plans, the SB 1086 Program, and the

Corps’ Sacramento and San Joaquin Basin
4. DIVERSITY: populations have enough genetic Comprehensive Study) that could affect

and life history diversity to enable adaptation to management of current and historic habitat use
long-term changes in the environment. areas to avoid potential conflicts amongPopulations achieve sufficient expression of management objectives    and identify
historic life history strategies (migration timing, opportunities for    achieving multiple
spawning distribution), are not negatively management objectives.
impacted by outbreeding depression resulting
from straying of domesticated hatchery fish, and ¯ Implement applicable management measures
are not negatively impacted by inbreeding identified in the restoration plan for the
depression due to small population size and Anadromous Fish Restoration Program and the
inadequate connectivity between populations, recovery plan for the native fishes of the

The NMFS recovery planning for Central Valley
Sacramento/SanJoaquin Delta.

salmonids will proceed in two phases. The first phase ¯ Implement management measures as
will be conducted by a technical recovery team (TRT) recommended by DFG that are applicable to
that will produce numeric recovery criteria for CALFED actions and achieving CALFED
populations and the ESU following the VSP objectives.
framework, factors for decline, early actions for
recovery, and provide plans for monitoring and ¯ Minimize flow fluctuations to reduce or avoid

evaluation. The TRT will review existing salmonid stranding of juveniles.

population recovery goals and management programs FL~TIONALE: NMFS has idenri~ed steelhead
being implemented by federal and State agencies and populations in the Cenrra! VMley as composing a
will coordinate with agency scientists, CALFED staff single evolurionarily significant unit (ESU) based on
and Central Valley science/restoration teams such as a variety ofphysica! and biological data. These data
the Interagency Ecological Program work teams include the physica! environment (geology, so/! type,
during this first phase. TRT products will be ~r temperature, precipitation, river[low patterns,
peer-reviewed and made available for public water temperature, and vegetation); biogeography
comment. (marine, estuarine, and freshwater fish distributions);

The second phase will be identification of recovery and life history trots (age at smolring, age at

measures and estimates of cost and time required to spawning, river entry timing, spawning timing, and

achieve recovery. The second phase will involve genetic uniqueness).

participation by agency and CALFED staff as well as The Central Valley steelhead ESU encompasses the
involvement by a broad range of stakeholders, Sacramento River and its tributaries and the San

~ oL~
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Joaquin River and its tributaries downstream of the ¯ Maintain processes that support the dynamic
confluence with the Merced River (including the habitat distributed throughout the species range
Merced River). Recent data from generic studies show and associated with existing source populations
that samples ofsteelhead from Deer and Mil/creeks, (species occurs on eroding margins of levees).
the Stanislaus River, Coleman National Fish
Hatchery on Battle Creek, and Feather River ¯ To the extent practicable, design restoration of

Hatchery are well differentiated from all other tidal habitats to create unvegetated, exposed

samples of steelhead from California Busby et al. substrate habitat at tidal margins of tidal fresh

1996; NMFS 1997). emergent wetland and riparian habitat.

Within the broad context of ecosystem restoration,
¯ To the extent consistent with CALFED

steelhead restoration will include a wide variety of objectives, incorporate sufficient edge habitat to

efforts, many of which are being implemented for support the species in levee set back and channel

other ecological purposes, or that are nonspecitic to islandhabitat restorationdesigns.

steelhead trout. For example, restoration of riparian ¯ To the extent practicable, maximize sinuosity of
woodlands along the Sacramento River between restored and created slough channels to increase
Keswick Dam and Verona will focus on natural water-land edge habitat.
stream meander, flow, and natural
revegetation/successional processes. These will be ¯ To the extent consistent with CAI~ED

extremely important in providing shaded riverine objectives, maintain and restore habitat and

aquatic habitat, woody debris, and other necessary populations throughout the species’ geographic

habitats required by lower trophic organisms and ranges and expand habitat and populations to

juvenile and adult steelhead populations, their historical and ecological ranges based on
hydrologic, salinity and other habitat

Operation of the water storage and conveyance requirements of the species.
systems throughout the Central Valley for their
potential ecological benefits can be one of the more ¯ Consistent with CALFED objectives, incorporate

important elements in restoring a wide spectrum of suitable habitat for these species in band

ecological resources, including steelhead trout, protection designs used in CALFED actions.

Inadequate connectivity between upstream holding, ¯ Monitor status and distribution of the species at
spawning, and rearing habitat in certain tributary five-year intervals and document expansion of
streams has impaired or reduced the reproductive the species into restored habitat for the duration
potential of most steelhead stocks. Providing stream of the Program.
flows, improving fish !adders, and removing dams
will contribute greatly to efforts to rebuild sree/fiead /:~TtON~.L£." Mason’s lilaeopsis is dependent on
populations, saturated clay soils that are regularly inundated by

and tidal action. Proposed habitat restorationwaves
MASON’S LILAEOPSIS                  action in the Sacramento-San Joaquin Delta and

MSCS SPECIES GOAL PRESCRIPTION: Suisun Marsh/North San Francisco Bay Ecological
Expand suitable and occupied habitat by 100 linear Management Zones will contribute to the recovery of

miles and protect at least 90% of the currently this species.

occupied habitat including 90% of high quality SUISUN MARSH ASTER
habitat occurrences in the North, South, and East
Delta and Napa River Ecological Management Units. MSCS SPECIES GOAL PRESCRIPTION:

Expand suitable and occupied habitat by 100 linear
MSCS CONSERVATION MEASURES: The miles and protect at least 90% of the currently
following conservation measures are included in the occupied habitat including 90% of high quality
Multi-Species Conservation Strategy (2000) to habitat occurrences in the North, South, and East
provide additional detail to ERP actions that would Delta and Napa River Ecological Management Units.
help achieve species habitat or population targets.

MSCS CONSERVATION MEASURES: The
following conservation measures are included in the
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Multi-Species Conservation Strategy (2000) to MSCS CONSERVATION MEASURES: The
provide additional detail to ERP actions that would following cot rvation measures are included in the
help achieve species habitat or population targets. Multi-Specie Zonservation Strategy (2000) to

provide additlo,al detail to ERP actions that would
¯ Maintain processes that support the dynamic help achieve species habitat or population targets.

habitat distributed throughout the species range
and associated with existing source populations ¯ Identify opportunities for establishing new
(species occurs on eroding margins of levees), populations or expanding existing populations

and habitat.
¯ To the extent practicable, design restoration of

tidal habitats to create unvegetated, exposed ¯ Control and reduce populations of non-native
substrate habitat at tidal margins of tidal fresh marsh species with potential effects on Suisun
emergent wetland and riparian habitat, thistle and potential Suisun thistle habitat.

¯ To the extent consistent with CALFED ¯ Monitor the population size and vigor of all
objectives, incorporate sufficient edge habitat to extant occurrences at a two-year interval for the
support the species in levee set back and channel duration of the Program.
island habitat restoration designs.

¯ Modify conservation measures according to the
¯ To the extent practicable, maximize sinuosity of adaptive management process as more

restored and created slough channels to increase understanding is developed of recovery needs.
water-land edge habitat.

Ruo, TIO/~IIA~." Suisun t!zisr/e is known from on/y two
¯ To the extent consistent with CALFED location in Suisun Marsh. It occurs on the edges o£

objectives, maintain and restore habitat andsalt and brackish marsh habitat rhar are periodically
populations throughout the species’ geographicinundated during high tides. Proposed habitat
ranges and expand habitat and populations torestoration action in the Suisun Marsh/North San
their historical and ecological ranges based on Francisco Bay Ecological Management Zone wi!l
hydrologic, salinity and other habitat contribute to the recovery of this species.
requirements of the species.

SOFT BIRD’S-BEAK
¯ Consistent with CALFED objectives, incorporate

suitable habitat for these species in band MSCS SPECIES GOAL PRESCRIPTION:

protection designs used in CALFED actions.
Maintain the current distribution and existing
populations of soft bird’s-beak and reestablish and

¯ Monitor status and distribution of the species at maintain viable populations throughout its historic
five-year intervals and document expansion of range.
the species into restored habitat for the duration
of the Program. MSCS CONSERVATION MEASURES: The

following conservation measures are included in the
F~ATIONALI~.: St~isun Marsh aster has habitat Multi-Species Conservation Strategy (2000) to
requirements similar to those described for Mason’s provide additional detail to ERP actions that would
lilaeopsis. Proposed habitat restoration action in r!he help achieve species habitat or population targets.
Sacramento-San Joaquin Delta and Suisun
Marsh/Notch San Francisco Bay Ecological

¯ Expand potential habitat by improving tidal

Zones will contribute ro the recovery of           circulation to diked wetlands that sustain someManagement
this species, existing exchange.

SUISUN THISTLE
¯ Identify opportunities for establishing new

populations or expanding existing populations
MSCS SPECIES GOAL PRESCRIPTION: and habitat.
Maintain the current distribution and existing
populations of Suisun thistle, establish 10 new

¯ Establish soft bird’s-beak populations to existing

populations, and increase overall population size ten- and restored suitable habitat.

fold.
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¯ Control and reduce populations of non-native ¯ Enhance and maintain existing populations.
marsh species with potential effects on soft bird’s
beak and potential soft bird’s-beak habitat.

¯ Annually monitor establishment success and
modify establishment and management

¯ Monitor the populations size and vigor of all techniques as needed using adaptive
extant occurrences at two-year interval for the management.
duration of the Program and design and
implement remediation measures if the recovery /:~TION~II.E: Protection and restoration of these

goal is not met. two species ar the Antioch Dunes is a major objective
of efforts to improve and expand suitable dune

¯ Modify conservation measures according to the " habitat. Although the species distribution is Iimited,
adaptive management process as more the species appear srable.
understanding is developed of recovery needs.

LANCE’S METALMARK BUTFERFLY
/~O, TIONA~.E: Soft/~ird’s-beak inhabits the upper
reaches of sa!r grass-pickleweed marshes ar or nearMSCS SPECIES GOAL PRESCRIPTION:

the limit ol¢ridal action. Proposed habitat restoration Continue protection of and expand the size of the

action in the Suisun MarshAVorrh San Francisco Bay Antioch Dunespopulationof the Lange’smetalmark

Ecological Management Zone wi/l contribute to the butterfly; enhance and restore suitable habitat at and

recovery ol¢’rhis species, in the vicinity of the Antioch Dunes; and achieve
recovery goals identified in the USFWS recovery

ANTIOCFI DUNES EVENING-PRIMROSE plan.
AND CONTRA COSTA WALLFLOWER

MSCS CONSERVATION MEASURES: The
MSCS SPECIES GOAL PRESCRIPTION: following conservation measures are included in the
Continue protection of and expand the size of these Multi-Species Conservation Strategy (2000) to
species’ Antioch Dunes populations; enhance and provide additional detail to ERP actions that would
restore suitable habitat at and in the vicinity of the help achieve species habitat or population targets.
Antioch Dunes; and achieve recovery goals identified
in the USFWS recovery plan.

¯ Coordinate protection, enhancement, and
restoration of inland dune scrub habitat with

MSCS CONSERVATION MEASURES: The other federal and U.S. Fishstateprograms(e.g.,
following conservation measures are included in the and Wildlife Service species recovery plans and
Multi-Species Conservation Strategy (2000) to management of the Antioch Dunes Preserve)
provide additional detail to ERP actions that would that could affect management of current and
help achieve species habitat or population targets, historic habitat areas to avoid potential conflicts

among management objectives and identify
¯ Coordinate protection and restoration of inland           opportunities    for    achieving    multiple

dune scrub habitats with other programs (e.g., management objectives.
U.S. Fish and Wildlife Service recovery plans and
management of the Antioch Dunes Preserve) ¯ Conduct surveys to locate potential habitat
that could affect management of occupied and restoration sites on Tinnin soils and identify
historic habitat areas to avoid potential conflicts opportunities for and implement permanent
among management objectives and identify protection, restoration, and management of these
opportunities    for    achieving multiple habitat areas to enhance habitat conditions for
management objectives, the Lange’s metalmark.

¯ Conduct surveys to locate potential habitat ¯ Monitor enhanced and restored habitat areas to
restoration sites on Tinnin soils and identify determine the success of enhancement and
opportunities for and implement permanent restoration methods, and to determine the
protection, restoration, and management of these response of Lange’s metalmark populations and
habitat areas to enhance habitat conditions for management.
these species.

Volume I1: Ecosystem Restoration Program Plan
-.,= ~y.Da.Tt~ Targets, Actions, and Measures for Species and Species Groups

~ ~’~ July2000

C--024852
(3-024852



F~TION~LE: Protection and restoration of Lange’s establishment and long-term maintenance of
meralmark habitat at the Antioch Dunes is a major suitable habitat.
objective of the species recovery plan (U.S. Fish and
~YiIdJife Service 1984c). RATIONALE: The primary reason attributable to

the decline in numbers and distribution of the valley
VALLEY ELDERBERRY LONGHORN elderberry longhorn beerJe populations is the

BEETLE extensive loss or degradation of its historical riparian
habitats in the Central Valley to urban and

MSCS SPECIES GOAL PRESCRIPTION: agricultural uses, and [1god control and water supply
Maintain and restore connectivity among riparian projects to support those uses (U.S. Fish and ~¢/ildlife
habitats occupied by the valley elderberry longhorn Service 1984b). Protection, restoration, and
beetle and within its historic range along the enhancement of large expanses of suitable riparian
Sacramento and San Joaquin rivers and their major habitat within the species historical and current
tributaries, range, therefore, will protect existing populations

MSCS CONSERVATION MEASURES: The from future decline and provide habitat area

following conservation measures are included in the necessary for existing populations to expand.

Multi-Species Conservation Strategy (2000) to SUISUN ORNATE SHREW
provide additional detail to ERP actions that would
help achieve species habitat or population targets. MSCS SPECIES GOAL PRESCRIPTION:

Maintain the current distribution and existing
¯ Coordinate protection and restoration of riparian populations of the Suisun ornate shrew and

habitats with other federal and state programs reestablish and maintain viable species’ populations
(e.g., U.S. Fish and Wildlife Service recovery throughout its historic range in the portion of the
plans, the SB 1086 program, and the Corps’ Bay Region within the ERP focus area.
Sacramento and San Joaquin Basin
Comprehensive Study) that could affect MSCS CONSERVATION MEASURES: The
management of occupied and historic habitat use following conservation measures are included in the
areas to avoid potential conflicts among Multi-Species Conservation Strategy (2000) to

management objectives    and identify provide additional detail to ERP actions that would
opportunities for    achieving multiple help achieve species habitat or population targets.
management objectives.

¯ The geographic priorities for implementing
¯ Within the species current range, design ERP actions to protect, enhance, and restore saline

riparian habitat enhancements and restorations emergent wetlands and associated habitats for
to include suitable riparian edge habitat, the Suisun ornate shrew should be: 1) western
including elderberry savanna. Suisun Marsh, 2) Napa Marshes, and eastern

Suisun Marshes, 3) Sonoma Marshes and
¯ Initially direct ERP riparian habitat actions Highway 37 marshes westofSonomaCreek.

towards enhancement and restoration of habitat
areas located near occupied habitat to encourage ¯ Coordinate protection, enhancement, and
the natural expansion of the species range, restoration of saltmarsh and associated habitats

with other federal, state, and regional programs
¯ Include sufficient buffer habitat around suitable (e.g., the San Francisco Bay Area Wetlands

restored and enhanced habitat areas within the Ecosystem Goals Project, and USFWS species
species’ range to reduce potential adverse effects recovery plans) that could affect management of
associated with pesticide drift, current and historic habitat use areas to avoid

¯ To the extent consistent with CALFED potential conflicts among management

objectives, implement levee maintenance objectives and identify opportunities for

guidelines to protect suitable habitat, achieving multiple management objectives.

¯ To the extent consistent with CALFED ¯ Initial species recovery efforts should be directed

objectives, design levees to encourage the to locations where there are immediate
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I opportunities for protection, enhancement, or restored habitats have developed sufficiently to
restoration of suitable habitat, provide suitable habitat.

I ¯ To the extent practicable, direct ERP salt marsh ¯ Acquire conservation easements to adjust grazing
enhancement efforts towards existing degraded regimes to enhance wetland to upland transition
marshes that are of sufficient size and habitat conditions in occupied habitat areas.

¯ Conduct research to determine use of restored
configuration develop fourthto order tidal
channels (marshes would likely need to be at
least 1,000 acres in size), salt marsh habitats by Suisun ornate shrews and

the rate at which restored habitats are colonized.I ¯ Restore wetland and perennial grassland habitats
adjacent to occupied habitats to create a buffer of ~o,’rlOlilU.E: The Suisun ornate shrew is a listed as

natural habitat to protect populations from a species of special concern by the California

I adverse affects that cou. ld be associated with Department oic Fish and Game, but its ILmired

future changes in land use on nearby lands and habitat and distribution indicate ir may qualify as a

to provide habitat suitable for the natural threatened species. Long-term survivM oic this

i expansion of populations, subspecies is dependent upon tidal wetland, as
opposed to diked wedands, and has ro have adequate

¯ To the extent practicable, design salt marsh physical structures and plant communities for
enhancements and restorations to provide low- survival. Its tidal marsh habitat has to have adjacenr
angle upland slopes at the edge of marshes upland habitat for survival of the species duringupper
to provide for the establishment of suitable and periods when rile marsh is inundated. The upland
sufficient wetland to upland transition habitat, habitat has to have relatively low densities o£exotic
Transition habitat zones should be at least 0.25 predators. Restoring habitat would not ordy benefit
mile in width, the Suisun ornate shrew but other species, such as the

salt marsh harvest mouse, that also use tidal marsh
¯ Manage enhanced and restored habitat areas to

and upland marsh habitats.
avoid or minimize impacts on the Suisun ornate
shrew associated with recreational uses on lands SUISUN SONG SP~RO~/
acquired or managed under conservation
easements. MSCS SPECIES GOAL PRESCRIPTION:

Maintain the current distribution and existing
¯ Direct salt marsh habitat enhancements and populations of the Suisun song sparrow and

restorations towards increasing habitat reestablish and maintain viable species’ populations
and restored tidal its historic in of theconnectivity existing throughoutamong range portions Bay

marshes within the range of the Suisun ornate and Delta Regions within the ERP focus areas.
shrew.

MSCS CONSERVATION IV~EASURES: The
I ¯ To the extent practicable, design dikes following conservation measures are included in the

constructed in enhanced and restored saline Multi-Species Conservation Strategy (2000) to
emergent wetlands to provide optimal wetland provide additional detail to ERP actions that would
to upland transitional habitat, help achieve species habitat or population targets.

¯ Identify and implement feasible methods for ¯ The geographic priorities for implementing ERP
controlling invasive non-native marsh plants, actions to protect, enhance, and restore saline

emergent wetlands and associated habitats for
¯ To the extent practicable, control non-native the Suisun song sparrow should be: 1) western

predator populations in occupied habitat and
Suisun Marsh, 2) eastern Suisun Marsh, and 3)

saltmarshes enhanced and restored under the the ContraCostaCounty shoreline.
ERP.

¯ Coordinate protection, enhancement, and

i ¯ Provide interim management of occupied salt restoration of saltmarsh and associated habitats
marshes to maintain source populations until

with other federal, state, and regional programs
(e.g., the San Francisco Bay Area Wetlands
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Ecosystem Goals Project, and USFWS species connectivity among existing occupied and
recovery plans) that could affect management of restored tidal marshes.
current and historic habitat use areas to avoid
potential conflicts among management

¯ To the extent practicable, direct ERP restorations

objectives and identify opportunities for to improve tidal circulation to diked wetlands
that currently sustain partial tidal exchange.achieving multiple management objectives.

¯ To the extent practicable, control non-native¯ Restore wetland and perennial grassland habitats
predator populations in occupied habitat areasadjacent to occupied nesting habitats to create a

buffer of natural habitat to protect nesting pairs and salt marshes enhanced and restored under

from adverse affects that could be associated with the ERP.

future changes in land use on nearby lands and ¯ Identify and implement feasible methods for
to provide suitable foraging habitat and nesting controlling invasive non-native marsh plants.
habitat area suitable for the natural expansion of
populations. ¯ Conduct research to determine use of restored

salt marsh habitats by Suisun song sparrows and
¯ Initial species recovery efforts should be directed the rate at which restored habitats are colonized.

to locations where there are immediate
opportunities for protection, enhancement, or ¯ Acquire conservation easements to adjust grazing

restoration of suitable habitat, regimes to enhance wetland to upland transition
habitat conditions.

¯ To the extent practicable, design dikes
constructed in enhanced and restored saline /~’1o/~!.£." The Suisun song sparrowoccurs ordy

emergent wetlands to provide optimal wetland in and near Suisun Marsh, in about 13 isolated

to upland transitional habitat, populations. Populations of this unusual subspecies
are declining for a variety oFreasons bur main!y rile

¯ To the extent practicable, direct ERP salt marsh degradation of their habitat. Reductions in Fresh
~nhancement efforts towards existing degraded water outflow From the Sacramento-San Joaquin
marshes that are of sufficient size and Rivers and diking and channelization oFmarsh lands
configuration to develop fourth order tidal have contributed ro their decline. Restoration oFrheir
channels (marshes would likely need to be at populations is likely to be a good indicator oF the
least 1,000 acres in size), success oF restoration oFbrackish tidal marshes in

¯ To the extent practicable, design salt marsh Suisun Marsh area.

enhancementsand restorations to provide low- SAN PABLO SONG SPARROW
angle upland slopes at the upper edge of marshes
to provide for the establishment of suitable and MSCS SPECIES GOAL PRESCRIPTION:

sufficient wetland to upland transition habitat. Maintain the current distribution and existing

Transition habitat zones should be at least 0.25 populations of the San Pablo song sparrow and

mile in width, reestablish and maintain viable species’ populations
throughout its historic range in the portion of the

¯ Control non-native plants in existing salt ’Bay Region within the ERP focus area.
marshes where non-native plants have degraded
habitat quality and in salt marshes restored MSCS CONSERVATION MEASURES: The

under the ERP. following conservation measures are included in the
Multi-Species Conservation Strategy (2000) to

¯ Mhnage enhanced and restored habitat areas to provide additional detail to ERP actions that would
avoid or minimize impacts on the Suisun song help achieve species habitat or population targets.
sparrow associated with recreational uses on
lands acquired or managed under conservation ¯ The geographic priorities for implementing ERP

easements, actions to protect, enhance, and restore saline
emergent wetlands and associated habitats for

¯ Direct salt marsh habitat enhancements and the San Pablo song sparrow should be: 1)
restorations towards increasing habitat Gallinas/Ignacio marshes and Napa Marshes, 2)
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Sonoma Marshes, Petaluma Marshes, and lands acquired or managed under conservation
Highway 37 marshes west of Sonoma Creek, 3) easements.
Point Pinole Marshes, 4) Highway 37 marshes
east of Sonoma Creek,                               T̄o the extent practicable, control non-native

predator populations in occupied habitat areas
¯ Coordinate protection, enhancement, and and salt marshes enhanced and restored under

restoration of saltmarsh and associated habitats the ERP.
with other federal, state, and regional programs ¯ Identify and implement feasible methods for(e.g., the San Francisco Bay Area Wetlands
Ecosystem Goals Project, and USFWS species controlling invasive non-native marsh plants.

recovery plans) that could affect management of ¯ Conduct research to determine use of restored
current and historic habitat use areas to avoid salt marsh habitats by San Pablo song sparrows
potential conflicts among management and the rate at which restored habitats are
objectives and identify opportunities for colonized.
achieving multiple management objectives.

RATIONALE: The San Pablo song sparrow occupies
¯ Restore wetland and perennial grassland habitats habitat on!y in the North San Francisco Bay Region

adjacent to occupied nesting habitats to create a and is dependent on saline emergent wetland habitat.
buffer of natural habitat to protect nesting pairs Recover oftba’s species may depend on the success o£
from adverse affects that could be associated with restoring additional saline emergenr wetlands and
future changes in land use on nearby lands and associated transitional habitats.
to provide suitable foraging habitat and nesting
habitat area suitable for the natural expansion of
populations. Species with the designation

"Contribute to Recovery",¯ Initial species recovery efforts should be directed
to locations where there are immediate
opportunities for protection, enhancement, or CALIFORNIA CLAPPER P~ILrestoration of suitable habitat.

MSCS SPECIES GOAL PRESCRIPTION:¯ Design dikes constructed in enhanced and Maintain the current distribution and existing
restored saline emergent wetlands to provide populations of the California clapper rail and
optimal wetland to upland transitional habitat. reestablish and maintain viable species’ populations

¯ the salt throughout its historic in the portion of theTo extentpracticable,directERP marsh range
enhancement efforts towards existing degraded Bay Region within the ERP focus area.
marshes that are of sufficient size and

MSCS CONSERVATION MEASURES: The
following conservation measures are included in theconfiguration develop fourth orderto tidal

channels (marshes would likely need to be at Multi-Species Conservation Strategy (2000) to
least 1,000 acres in size), provide additional detail to ERP actions that would

¯ To the extent practicable, design salt marsh or targets.helpachievespecieshabitat population
enhancements and restorations to provide low- ¯ The geographic priorities for implementing
angle upland slopes at the upper edge of marshes actions to protect, enhance, and restore saline
to provide for the establishment of suitable and wetlandsemergent and associatedhabitatsfor
sufficient wetland to upland transition habitat, the California clapper rail should be: 1)
Transition habitat zones should be at least 0.25 Gallinas/Ignacio marshes and Napa Marshes, 2)
mile inwidth. Sonoma Marshes, Petaluma Marshes, and

¯ Manage enhanced and restored habitat areas to Highway 37 marshes west of Sonoma Creek, 3)
avoid or minimize impacts on the San Pablo song Point Pinole Marshes, 4) Highway 37 marshes

associated with recreational uses on west of Sonoma Creek, and 5) the Contra Costasparrow
County shoreline.
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¯ Coordinate protection, enhancement, and¯ Direct some habitat enhancements and
restoration of saltmarsh and associated habitats restorations towards increasing habitat
with other federal, state, and regional programs connectivity among existing and restored tidal
(e.g., the San Francisco Bay Area Wetlands marshes.
Ecosystem Goals Project, and USFWS species
recovery plans) that could affect management of

¯ To the extent practicable, control non-native

current and historic habitat use areas to avoid predator populations in occupied habitat areas
and salt marshes enhanced and restored underpotential conflicts among management

objectives and identify opportunities for the ERP.

achieving multiple management objectives. ¯ Identify and implement feasible methods for

¯ Restore wetland and perennial grassland habitats controlling invasive non-native marsh plants.

adjacent to occupied nesting habitats to create a ¯ Monitor to determine use of restored salt marsh
buffer of natural habitat to protect nesting pairs habitat by California clapper rails and the rate at
from potential adverse affects that could be which restored habitats are colonized.
associated with future changes in land use on
nearby lands and to provide suitable foraging /~’I’ION, O,L£," The primary reason attributable to

habitat and nesting habitat area suitable for the the decline in C.aliform’a clapper rai/populations is the

natural expansion of populations, extensive loss oF its historical sMt marsh habitat ro
urban, industrial, and agricultural uses (U.S. Fish and

¯ Initial species recovery efforts should be directed Wildlife Service 1984a). Restoration o£1arge expanses
to locations where there are immediate of suitable salt marsh habitat within the species
opportunities for protection, enhancement, or historical and current range, therefore, will provide
restoration of suitable habitat, habitat area necessary for populations ro expand.

¯ To the extent practicable, design dikes CALIFORNIA BLACKR~IL
constructed in enhanced and restored saline
emergent wetlands to provide optimal wetland MSCS SPECIES GOAL PRESCRIPTION:
to upland transition habitat. Maintain the current distribution and existing

populations of the California black rail and reestablish
¯ Direct ERP salt marsh enhancement efforts and maintain viablespecies’ populations throughout

towards existing degraded marshes that are of its historic range in portions of the Delta and Bay
sufficient size and configuration to develop Regions within the ERP focus area.
fourth order tidal channels (marshes would likely
need to be at least 1,000 acres in size). MSCS CONSERVATION MEASURES: The

following conservation measures are included in the
¯ To the extent practicable, design salt marsh Multi-Species Conservation Strategy (2000) to

enhancements and restorations to provide low- provide additional detail to ERP actions that would
angle upland slopes at the upper edge of marshes help achieve species habitat or population targets.
to provide for the establishment of suitable and
sufiqcient wetland to upland transition habitat. ¯ The geographic priorities for implementing

Transition habitat zones should be at least 0.25 actions to protect, enhance, and restore saline

mile in width, emergent wetlands and associated habitats for
the California black rail should be: 1) western

¯ Manage enhanced and restored habitat areas to Suisun Marsh, 2) Gallinas/Ignacio marshes, Napa
avoid or minimize impacts on the California Marshes, and eastern Suisun Marshes, 3)Sonoma
clapper rail associated with recreational uses on Marshes, Petaluma Marshes, and Highway 37
lands acquired or managed under conservation marshes west of Sonoma Creek, 4) Point Pinole
easements. Marshes, 4) Highway 37 marshes west of

¯ Direct ERP restoration actions towards Sonoma Creek, and 6) the Contra Costa County

improving tidal circulation to dikes wetlands           shoreline.
that currently sustain partial tidal exchange.

~ cto.r~
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¯ Coordinate protection, enhancement, and ¯ Direct some habitat enhancements and
restoration of saltmarsh and associated habitats restorations towards increasing habitat
with other federal, state, and regional programs connectivity among existing and restored tidal
(e.g., the San Francisco Bay Area Wetlands marshes.
Ecosystem Goals Project, and USFWS species
recovery plans) that could affect management of

¯ To the extent practicable, control non-native

current and historic habitat use areas to avoid predatorpopulationsin occupiedhabitat areas
and salt marshes enhanced and restored underpotential conflicts among management
the ERP.objectives and identify opportunities for

management ¯ Identify and implement feasible methods forachievingmultiple objectives.

¯ Restore wetland and perennial grassland habitats controlling invasive non-native marsh plants.

adjacent to occupied nesting habitats to create a ¯ Monitor to determine use of restored salt marsh
buffer of natural habitat to protect nesting pairs habitat by California clapper rails and the rate at
from potential adverse affects that could be which restored habitats are colonized.
associated with future changes in land use on

lands and to provide suitable foraging ¯ Acquire conservation easements in occupiednearby
habitat and nesting habitat area suitable for the habitat areas to adjust grazing regimes to

enhance wetland to upland transition habitatnatural expansion of populations,
conditions.

¯ Initial species recovery efforts should be directed
to locations where there are immediate Ruo, TIOl~i/.£." The primary reason attriburable ro

opportunities for protection, enhancement, or the decline in Ca/iFornia tolack rai! populations is the

restoration of suitable habitat, extensive loss oFirs hisrorica/tidal marsh habitat ro
urban, industrial, and agricultural uses. Restoration

¯ To the extent practicable, design dikes of large expanses oF sLdtable tidal marsh habitat
constructed in enhanced and restored saline within the species historical and current range,
emergent wetlands to provide optimal wetland therefore, wi!l provide habitat area necessary For
to upland transition habitat, populations ro expand.

¯ Direct ERP salt marsh enhancement efforts SWAINSON’S HAWK
towards existing degraded marshes that are of
sufficient size and configuration to develop MSCS SPECIES GOAL PRESCRIPTION:
fourth order tidal channels (marshes would likely Protect, enhance, and increase habitat sufficient to

need to be at least 1,000 acres in size), support a viable breeding population. The interim
prescription is to increase the current estimated

¯ To the extent practicable, design salt marsh population of 1,000 breeding pairs in the Central
enhancements and restorations to provide low- Valley to 2,000 breeding pairs. This prescription will
angle upland slopes at the upper edge of marshes be moditied based on results of a population viability
to provide for the establishment of suitable and analysis being conducted bythe California
sufficient wetland to upland transition habitat. Department of Fish and Game.
Transition habitat zones should be at least 0.25
mile in width. MSCS CONSERVATION MEASURES: The

following conservation measures are included in the
¯ Manage enhanced and restored habitat areas to Multi-Species Conservation Strategy (2000) to

avoid or minimize impacts on the California provide additional detail to ERP actions that would
black rail associated with recreational uses on help achieve species habitat or population targets.
lands acquired or managed under conservation
easements.                                          ¯ Proposed ERP actions designed to restore

valley/foothill riparian habitat should initially be
¯ Direct ERP restoration actions towards implemented in the Delta.

improving tidal circulation to dikes wetlands
that currently sustain partial tidal exchange. ¯ To the extent practicable, design restored

seasonal wetlands in occupied habitat areas to

~ ~
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provide overwinter refuge for rodents to provide MSCS CONSERVATION MEASURES: The
source prey populations during spring and following conservation measures are included in the
summer. Multi-Species Conservation Strategy (2000) to

provide additional detail to ERP actions that would¯ To the extent consistent with CALFED help achieve species habitat or population targets.
objectives, enhance at least 10% of agricultural
lands to be enhanced under the ERP in the ¯ The geographic priorities for implementing
Delta, Sacramento River, and San Joaquin River actions to protect, enhance, and restore saline
Regions to increase forage abundance and emergent wetlands and associated habitats for
availability within 10 miles of occupied habitat the salt marsh harvest mouse should be: 1)
areas, western Suisun Marsh, 2) Gallinas/Ignacio

marshes, Napa Marshes, and eastern Suisun¯ To the extent consistent with CALFED Marshes, 3) Sonoma Marshes, PetalumaMarshes,objectives, manage lands purchased or acquired and Highway 37 marshes west of Sonoma Creek,
under conservation easements that are occupied 4) Point Pinole Marshes, 5) Highway 37 marshes
by the species to maintain or increase their west of Sonoma Creek, and 6) the Contra Costa
current population levels. County shoreline.

¯ To the extent practicable, manage restored or ¯ Coordinate protection, enhancement, and
enhanced habitats under the ERP to maintain restoration of saltmarsh and associated habitats
desirable rodent populations and minimize with other federal, state, and regional programs
potential impacts associated with rodent control. (e.g., the San Francisco Bay Area Wetlands

~TIONALE: Historically, Swainson’s hawk Ecosystem Goals Project, and USFWS species
foraging habitat consisted of large expanses of open recovery plans) that could affect management of
grasslands that supported abundant prey species, current and historic habitat use areas to avoid
Swainson’s hawks typically nest in riparian forests, potential conflicts among management
small groves of trees, or lone trees within open objectives and identify opportunities for
habitats. Today, as a result of conversion of large achieving multiple management objectives.
expanses of historic grassland to urban, industrial, ¯ Restore wetland and perennial grassland habitats
and agricultural agricultural landsuses~ are major adjacent to occupied nesting habitats to create a
foraging habitat areas For Swainson’s hawks. Some buffer of natural habitat to protect nesting pairs
types of agriculture, however, are unsuitable because from adverse affects that could be associated with
they do not support sufficient prey populations or future changes in land use on nearby lands and
because prey is unavailable as a result of dense to provide suitable foraging habitat and nesting
vegetation (e.g., rice and vineyards). Over 8596 of habitat area suitable for the natural expansion of
nesting territories in the Central Valley are associated populations.
with riparian systems adjacent to suitable foraging
habitats (California Department of Fish and Game ¯ Initial species recovery efforts should be directed
I992).Consequendy, improving prey abundance and to locations where there are immediate
avai/abi/ity on agricultural lands adjacent to restored opportunities for protection, enhancement, or
riparian habitats wi!l provide important elements of restoration of suitable habitat.
the specie’s habitat necessary for the population to
expand. ¯ To the extent practicable, design dikes

constructed in enhanced and restored saline
SALT MARSH HARVEST MOUSE emergent wetlands to provide optimal wetland

to upland transition habitat.
MSCS SPECIES GOAL PRESCRIPTION:
Maintain the current distribution and existing ¯ To the extent practicable, direct ERP salt marsh
populations of salt marsh harvest mouse and establish enhancement efforts towards existing degraded
and maintainviablespecies’populationsthroughout marshes that are of sufficient size and
its historic range in the portion of the Bay Region configuration to develop fourth order tidal
within the ERP focus area.
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channels (marshes would likely need to be at is the extensive loss of its historical high tidal sa/r
least 1,000 acres in size), marsh and adjacent upland habitats to urban,

I industrial, and agricultural uses (U.S. Fish and
¯ To the extent practicable, design salt marsh ~7i!d/ifeService 1984a).Restorationoflargeexpanses

enhancements and restorations to provide low-of suitable salt marsh habitat adjacent to uplands
angle uplandslopesattheupperedgeofmarshes within the species historical and current range,i to provide for the establishment of suitable and

therefore, will provide habitat area necessary for
sufficient wetland to upland transition habitat, popu!ations ro expand.
Transition habitat zones should be at least 0.25

i mile in width. SAN PABLO CALIFORNIA VOLE

¯ Manage enhanced and restored habitat areas to MSCS SPECIES GOAL PRESCRIPTION:
avoid or minimize impacts on the salt marsh Maintain the current distribution and existing
harvest mouse associated with recreational usespopulations of San Pablo California vole and establish
on lands acquired ormanaged under and maintain viable species’ populations throughout
conservation easements, its historic range in portions of the Delta and Bay

i ¯ Direct restoration efforts towards restoration of
Regionswithin the ERPfocusarea.

lands adjacent to occupied habitat areas. MSCS CONSERVATION MEASURES: The
following conservation measures are included in the

I ¯ Direct restoration efforts towards improving tidal Multi-Species Conservation Strategy (2000) to
circulation to diked wetlands that currently provide additional detail to ERP actions that would
sustain partial tidal exchange, help achieve species habitat or population targets.

¯ Direct some habitat enhancements and Coordinate protection, enhancement, and
restorations towards increasing habitat restoration of saltmarsh and associated habitats
connectivity among existing and restored tidal with other federal, state, and regional programsI marshes, the San Francisco Area Wetlands(e.g., Bay

¯ To the extent practicable, control non-native Ecosystem Goals Project, and USFWS species

predator populations in occupied habitat areas recovery plans) that could affect management of

i and salt marshes enhanced and restored under current and historic habitat use areas to avoid

the ERP. potential conflicts among management
objectives and identify opportunities for

i ¯ Control non-native invasive plants in existing achieving multiple management objectives.
salt marshes where non-native plants have
degraded habitat quality and in salt marshes ¯ Restore wetland and perennial grassland habitats

restored under the ERP. adjacent to occupied habitats to create a buffer of

i natural habitat to protect populations from
¯ Monitor the use of restored salt marsh habitats potential adverse affects that could be associated

by salt marsh harvest mice and the rate at which with future changes in land use on nearby lands
restored habitats are colonized, and to provide habitat suitable for the natural

¯ Acquire conservation easements to adjust grazing expansion of populations.

regimes to enhance wetland to upland transition ¯ Manage enhanced and restored habitat areas to

I habitat conditions, avoid or minimize impacts on the San Pablo

¯ To the extent consistent with CALFED California voleassociatedwith recreational uses

objectives, manage lands purchased or acquired on lands acquired or managed under

under conservation easements that are occupied conservation easements.

by the species to maintain or increase their ¯ To the extent practicable, acquire, restore and
current population levels, manage historic tidal salt marshes and

i surrounding lands occupied by the San Pablo
PIATIONALE: The primary~eason attributable to
the decline in salt marsh harvest mouse populations California vole along the west side of Point
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Pinole to tidal marsh with sufficient wetland to ¯ Implement reintroductions into suitablehabitat
upland transition and adjacent upland habitat to areas and manage habitat areas to maintain
improve habitat conditions for the San Pablo introduced populations.
California vole.

P~u~TIOI~4.E: The Sacramento perch was once one
¯ To the extent practicable, control non-native of the most abundant fish in lowland habitats of the

predator populations in occupied habitat areas Central Valley. With the exception of a small
and salt marshes enhanced and restored under population in C!ear Lake, ir has been extirpated from
the ERP. natural habitats within its native range due ro

competition and predation from introduced
¯ Identify and implement feasible methods for

centrarchid fishes, such as black bass. It wou!d
controlling invasive non-native marsh plants, certainly be formally listed as an endangered species

¯ To the extent consistent with CALFED except that ir has been widely introduced into

objectives, manage land purchases or acquired reservoirs, lakes, andponds outside its native habitats

under conservation easement that are occupied in California and other western states.

by the species to maintain or increase their RIPARIAN BRUSH P~BBIT
current population levels.

MSCS SPECIES GOAL PRESCRIPTION:
"~:~ATIONALE: The San Pablo vole is a California Protect the Caswell Memorial State Park population;
Department of Fish and Game Special Concern protect, enhance, and expand the species’ Caswell
species. Although little is known about its Memorial Park population; and restore four
distribution, biology, or taxonomy, it appears to be a additional self-sustaining populations in the Delta
distinct form that is confined to salt marshes and and along the San Joaquin River by 2020.
adjoining grasslands in Contra Costa County. To
limit the decline of the popularions even further, salt MSCS CONSERVATION MEASURES: The
marsh and adjoining grassland habitats in Contrafollowing conservation measures are included in the
Cosa County need to be protected and further Multi-Species Conservation Strategy (2000) to
degradation and loss of habitat halted, provide additional detail to ERP actions that would

help achieve species habitat or population targets.
SACRAMENTO PERCH

¯ Coordinate protection and restoration of riparian
MSCS SPECIES GOAL PRESCRIPTION: brush rabbit populations and its habitats with
Establish multiple self-sustaining populations of other federal and state programs (e.g., U.S. Fish
Sacramentoperchwithin the CentralValley. and Wildlife Service species recovery plans) that

MSCS CONSERVATION MEASURES: The could affect management of occupied and

following conservation measures are included in the historic habitat areas to avoid potential conflicts

Multi-Species Conservation Strategy (2000) to among management objectives and identify

provide additional detail to ERP actions that would opportunities    for    achieving    multiple

help achieve species habitat or population targets, management objectives.

¯ Coordinate protection and restoration of ¯ Conduct surveys to identify suitable habitat areas

Sacramento perch and its habitats with other for establishment of additional populations in the

federal and state programs (e.g., U.S. Fish and Delta and along the San Joaquin River and

Wildlife Service species recovery plans) that implement introductions to establish four

could affect management of occupied and additional populations in these areas aby 2020.

historic habitat areas to avoid potential conflicts ¯ Direct ERP actions proposed for the Stanislaus
among management objectives and identify River towards protecting, enhancing, and
opportunities    for    achieving    multiple restoring suitable riparian and associated flood
management objectives, refuge habitats in and adjacent to occupied

habitat at Caswell Memorial State Park.
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I ¯ Develop and implement a monitoring plan to Joaquin Valley woodrat populations is the extensive
assess populations status and trends, loss and fragmentation of its historical riparian

i habitats in the San Joaquin Valley urban and
R.ATIONA~LI~.: Protection and restoration of existing agricultural uses, and [lood control and water supply
occupied riparian brush rabbit habitat at CasweI]
Memorial State Park and actions to reduce the

projects to support thOSe uses (U.S. Fish and ~Y~ildlife

i Service 1997). Protection, restoration, and
probability For mortality as a result oFflooding, fire, enhancement of large expanses of suitable riparian
and predation are major objectives of the species habitat within the species historical and current
recovery plan (U.S. Fish and VYildliFe Service 1997). range, therefore, will protect existing populationsI from ~uture decline and provide habitat areaJOAOUIN VALLEY WOODRAT

necessary for existing populations ro expand.
MSCS SPECIES GOAL PRESCRIPTION:

I Protect the Caswell Memorial State Park Population; GREATER SANDHILL CRANE
protect, enhance, and expand the species’ Caswell MSCS SPECIES GOAL PRESCRIPTION:
Memorial Park population; and improve habitat Achieve recovery objectives identified in the Pacific

i connectivity and genetic interchange among isolated Flyway Management Plan for the Central Valley
populations, population of greater sandhill cranes and Assembly

MSCS CONSERVATION MEASURES: The Bill (AB) 1280 legislation that applicable to CALFED

¯ following conservation measures are included in the problem area, the Butte Sink, and other species’ use

Multi-Species Conservation Strategy (2000) to areas consistent with CALFED’s mission.
provide additional detail to ERP actions that would

MSCS CONSERVATION MEASURES: The

i help achieve species habitat or population targets, following conservation measures are included in the

¯ Coordinate protection and restoration of San Multi-Species Conservation Strategy (2000) to

Joaquin Valley woodrat populations and its provide additional detail to ERP actions that would

I habitats with other federal and state programs help achieve species habitat or population targets.

(e.g., U.S. Fish and Wildlife Service species ¯ To the extent consistent with CALFED
recovery plans and the Corps’ Sacramento and objectives, implement ERP actions in concert
San Joaquin Basin Comprehensive Study) that with the species recovery strategies identified in
could affect management of occupied and AB 1280 and the Pacific Flyway Plan.
historic habitat areas to avoid potential conflicts
among management objectives and identify ¯ Implementation of proposed ERP actions toI opportunities achieving    multiple agricultural give priorityfor enhance habitatsshould
management objectives, to improving the abundance and availability of

upland agricultural forage (e.g., corn and winter
¯ Direct ERP actions proposed for the Stanislaus

wheat) in the core use area centered around Bract
River towards protecting, enhancing, and Tract.
restoring suitable riparian and associated flood
refuge habitats in and adjacent to occupied ¯ Implementation of proposed ERP actions to
habitat Caswell Memorial State Park. wetlands shouldat restore givepriority to restoring

and managing wetland habitat area within the
¯ Direct ERP actions proposed for the SanJoaquin core use area centered on Bract Tract that would

River and its major tributaries within the current provide suitable roosting habitat.
range of the species towards protecting and
enhancing existing occupied habitat areas; ¯ Avoid or minimize recreational uses in the core
restoring suitable habitat adjacent to occupied area centered on Bract Tract that could disrupt
habitat areas; and restoring suitable riparian crane habitat use patterns from October-March.
habitat to create habitat corridors linking
isolated populations.

¯ To the extent consistent with CALFED
objectives, at least 10% of agricultural lands to

I:~A’I’IONAL~: The primary reason attributable to be enhanced under the ERP in the Delta and the
the decline in numbers and distribution of the San Butte Sink should be managed to increase forage
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abundance and availability for cranes. Priority ¯ A portion of restored riparian habitat area should
should be given to implementing these habitat be designed to include riparian scrub
improvements within 10 miles of core habitat communities.
area centered on Bract Tract.

¯ To the extent practicable, restore riparian habitat
¯ Monitor todetermineuseofprotected, restored, in patch sizes sufficient to discourage nest

and enhanced habitats by sandhill cranes in core parasitism by brown-headed cowbirds..
wintering areas.

R~TIOI~Od.E: Neotropical migratory birds
F~ATIONAM.EI Suitable shallow-water roosting constitute a diverse group of largely passerine
habitat used by greater sandhill cranes during winter songbirds that overwinter in the tropics but breed in
in the Delta is limited. Restoration and management or migrate through the Central Val/ey and Bay-Delta
of seasonal wetlands specifically to provide suitable region. As a group, they are in decline because of loss
roosting habitat free from disturbance near suitable of habitat on their breeding grounds, in their
foraging habitats will increase the area of available migratory corridors, and in their wlnrering grounds.
roosting habitat and may improve distribution of The species within this group are good indicators of
wintering cranes. Increases in food avai!abi/ity and habitat quMiry and diversity and their popularity
abundance on agricultural lands will also be likely to with birders means that populations are tracked and
improve &’stribution and winter survival of cranes in have high public interest. They can also be good
the Delta. indicators of contaminant levels, by monitoring

reproductive success and survival in areas near sources
CALIFORNIA YELLOW WARBLER of contamination. Riparian forests are particularly

MSCS SPECIES GOAL PRESCRIPTION: important to this group because they are major

Maintain and enhance suitable riparian corridor migration corridors and breeding habitat for many

migration habitats and restore suitable breeding species. By providing improved nesting and

habitat within the historic breeding range of this migratory habitat, it may be possible to partially
in the Central Valley. compensate for increased mortality rates in thespecies

wintering grounds. Improved habitat for songbirds
MSCS CONSERVATION MEASURES: The also provides habitat for many other species of
following conservation measures are included in the animals and plants.
Multi-Species Conservation Strategy (2000) to
provide additional detail to ERP actions that would /EAST BELL’S VIREO

help achieve species habitat or population targets. MSCS SPECIES GOAL PRESCRIPTION:
¯ Coordinate protection and restoration of riparian Achieve recovery objectives identified in the least

habitat areas with other federal and state Bell’s vireo recovery plan applicable to the ERP focus

programs (e.g., the Riparian Habitat Joint study area.

Venture, the SB 1086 Program, and the Corps’ MSCS CONSERVATION MEASURES: The
Sacramento and San Joaquin Basin following conservation measures are included in the
Comprehensive Study) that could affect Multi-Species Conservation Strategy (2000) to
management of occupied and historic habitat provide additional detail to ERP actions that would
areas to avoid potential conflicts among help achieve species habitat or population targets.
management objectives    and identify
opportunities for    achieving multiple ¯ Coordinate protection and restoration of riparian
management objectives, habitat areas with other federal and state

programs (e.g., the least Bell’s vireo recovery
¯ To the extent consistent withCALFED plan team, Riparian Habitat Joint Venture, and

objectives, protect existing suitableriparian the Corps’ Sacramento and San Joaquin Basin
habitat corridors from potential future changes in Comprehensive Study) that could affect
land use or other activities that could result in management of occupied and historic habitat
the lossordegradationofhabitat areas to avoid potential conflicts among

management    objectives    and    identify

~ ~
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I
opportunities    for    achieving multiple management of occupied and historic habitat
management objectives, areas to avoid potential conflicts among

I management    objectives    and    identify
¯ To the extent consistent withCALFED opportunities    for achieving multiple

objectives, protect existing riparian habitat areas management objectives.
from potential future changes in land use or

I other activities that could result in the loss or ¯ Initially direct ERP actions to restore suitable
degradation of habitat areas that would be valley/foothill riparian forest and woodland along
suitable for reintroductions or natural at least 10 contiguous miles of channels in the

I colonization of the species. Delta to create a riparian forest corridor at least
200 meters in width.

¯ A portion of restore riparian habitat area should
be designated to include riparian scrub ¯ Restore large contiguous blocks of suitable
communities, valley/foothill riparian forest and woodland at

least 200 meters in width and 500 acres in size¯ To the extentpracticable, restore riparian along reaches of the Sacramento River adjacent

i habitats in patch sizes sufficient to discourage
nest parasitism by brown-headed cowbirds,

to occupied habitat areas (Red Bluff to Chico).

R~TIOI~L~L~.: The primary reason attributable ro
I:~,ATIONALE: A major reason attributable to the the decline in numbers and distribution of the

I extirpation of the least Bell’s vireo from its historical western yellow-billed cuckoo is the extensive loss or
range in the Central Valley is the extensive loss and degradation of its historical riparian forest habitats in
fragmentation of its hisrorical riparian habitats to the Central Valley ro urban and agricultural uses, and
urban and agricultural uses, and [lood control and flood control and water supply projects to support
water supply projects to support those uses (U.S. Fish those uses (California Department offish and Game
and ~Yildlife Service 1998). Protection, restoration, 1992). Protection, restoration, and enhancement of

I and enhancement of large expanses of suitable large expanses of suitable riparian habitat within the
ripa’rian habitat within the species historical range is species historical and current range, therefore, will
an objective of the least Bell’s vireo recovery plan protect existing populations from fi~ture decline and
(U.S. Fish and Wildlife Service 1998) and will provide habitat area necessary for existing
provide habitat area necessary [or existing populations expand.to
populations ro expand.

WESTERN YELLOW-BILLED CUCKOOI MSCS SPECIES GOAL PRESCRIPTION: Allow
MSCS SPECIES GOAL PRESCRIPTION: reaches of the Sacramento River and its tributaries
Protect existing suitable riparian forest habitat areas

that are unconfined by flood control structures (i.e.,

I within the species’ historic range and increase the
bank revetment and levees) to continue to meande,r

areas of suitable riparian forest habitat sufficiently to freely, thereby creating suitable bank nesting
allow the natural expansion of the Sacramento Valley

substrates through the process of bank erosion.
population.

MSCS CONSERVATION MEASURES." The
.MSCS CONSERVATION MEASURES." The
following conservation measures are included in the

following conservation measures are included in the Multi-Species Conservation Strategy (2000) to

I Multi-Species Conservation Strategy (2000) to provide additional detail to ERP actions that would
provide additional detail to ERP actions that wouldhelp achieve species habitat or population targets,         help achieve species habitat or population targets.

¯ Coordinate protection and restoration of channel
¯ Coordinate protectionandrestorationofriparian meander belts and existing bank swallow

habitat areas with other federal and state colonies with other federal and state programs
programs (e.g., the Riparian Habitat Joint

(e.g., the SB 1086 Program and the Corps’
Venture, the SB 1086 Program, and the Corps’

Sacramento and San Joaquin Basin
Sacramento and San JoaqninBasin
Comprehensive Study) that could affect

Comprehensive Study) that could affect
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management of occupied and historic habitat ¯ Coordinate protection and restoration of riparian
areas to avoid potentialconflicts among habitat areas with other federal and state
management objectives and identify programs (e.g., the Riparian Habitat Joint
opportunities for    achieving multiple Venture, the SB 1086 Program, and the Corps’
management objectives. Sacramento and San Joaquin Basin

Comprehensive Study) that could affect
¯ Proposed ERP actions designed to protect or management of occupied and historic habitat

restore stream meander belts should initially be areas to avoid potential conflicts among
implemented along reaches of the Sacramento

management objectives    and identify
River and its tributaries that support nesting opportunities for    achieving multiple
colonies or potential nesting habitat, management objectives.

¯ Monitor to determine the response of bank ¯ To the extent consistent withCALFED
swallows to restorationof stream meander belts objectives, protect existing suitableriparian
and riparian habitat, habitat corridors from potential future changes in

¯ Coordinate with BOR and DWR to phase land use or other activities that could result in

spring-summer reservoir releases in a manner the loss or degradation of habitat

that would reduce the potential for adverse ¯ A portion of restored riparian habitat area should
effects on nesting colonies that could result from be designed to include riparian scrub
large, pulsed, releases, communities.

¯ To the extent consistent with CALFED ¯ To the extent practicable, restore riparian habitat
objectives, protect all known nesting colonies in patch sizes sufficient to discourage nest
from potential future changes in land use or parasitism by brown-headed cowbirds..
activities that could adversely affect colonies.

~:~ATIONALE: A major reason attributable to the
~OiTIONAL~:: The decline in numbers and extirpation of the little willow flycatcher as a
distribution of bank swallow populations is breeding species from its historical range in the
attributable ro the loss of the natural deposirional and Central Val/ey is the extensive loss and fragmentation
erosional processes of rivers that create and sustain of its historical riparian habitats to urban and
the types of channel bank nesting substrates required agricultural uses, and flood control and water supply
by the species largely as a resulr of tlood control projects to support those uses (Zeiner et al. 1990,
projects that have impeded the abi/iry of rivers to California. Department of Fish and Game 1992).
erode their banks (California Department offish and Consequently, the protection, restoration, and
Game 1992). Restoration of the abi!ity of channels of enhancemenr of large expanses of suitable riparian
major rivers in the Central Valley to erode their habitat within the species historical range will provide
banks wi~l increasethe avai/abi/iryof suitable nesting habitat area necessary for existing populations to
habitat, providing the additional habitat area expand.
necessary for existing populations to expand.

GIANT GARTER SNAKE
LITTLE WILLOW FLYCATCHER

MSCS SPECIES GOAL PRESCRIPTION:
MSCS SPECIES GOAL PRESCRIPTION: Protect the existing population and habitat within
Maintain and enhance suitable riparian corridor the Delta Region and restore, enhance, and manage
migration habitats and restore suitable breeding suitable habitat areas adjacent to known populations
habitat within the historic breeding range of this to encourage, the natural expansion of the species.
species in the Central Valley.

MSCS CONSERVATION MEASURES:
MSCS CONSERVATION MEASURES: The The following conservation measures are included in
following conservation measures are included in the the Multi-Species Conservation Strategy (2000) to
Multi-Species Conservation Strategy (2000) to provide additional detail to ERP actions that would
provide additional detail to ERP actions that would help achieve species habitat or population targets.
help achieve species habitat or population targets.

Volume I1: Ecosystem RestoraOon Program Plan
Targets, Actions, and Measures for Species and Species Groups

~ z~x;~ July 2000

C--024865
C-024865



¯ A substantial portion of tidal wetlands to be I~OiTIONALI~: The giant garter snake is listed by
restored under the ERP should be restored in the both state and Federal governments as a threatened
North Delta (the Yolo Basin and Bypass) species. Most of the original giant garter snake

habitat, t~eshwater marshes, has been lost ro
¯ To the extent consistent with CALFED agricidrure. This snake resides in marsh habitat where

objectives, protect existing and restore additional rhere are pools and doughs that exist year round to
habitat in the east Delta to create a corridor of provide the Frogs and invertebrates which theyon
suitable habitat linking Stone Lakes,the Feed. This snake survives today because small
Cosumnes River, and White Slough. numbers live in rice fields and along irrigation

¯ ditches. Survival oFrhe species, however, is likely roTo the extentpracticable,design setbacklevees
in the restored Stone Lakes/Cosumnes depend upon increasing its natural habitat through

River/White Slough habitat corridor to include a marsh restoration combined with special protection

mosaic of habitats, measures on the agriculturM /and it currently
inhabits.

¯ Identify opportunities for implementing levee
maintenance practices in the Delta that will DELTA GREEN GROUND BEETLE
maintain suitable levee habitat or minimize the MSCS SPECIES GOAL PRESCRIPTION:
impacts of necessary maintenance on the speciesProtect all known occupied habitat areas from
and its habitat, potential adverse affects associated with current and

¯ Incorporate restorationofpermanentorseasonal potential future land uses and establish three

flooded (April-October)suitable habitat areas.as additional populations of the delta green ground

part of a mosaic of the seasonal wetland and beetle within its current and/or historic range.

agricultural land enhancementsto be MSCS CONSERVATION MEASURES: The
implemented under the ERP. following conservation measures are included in the

¯ To the extent consistent withCALFED Multi-Species Conservation Strategy (2000) to

objectives, locate ERP nontidalmarsh provide additional detail to ERP actions that would

restorations near existing occupied habitat areas help achieve species habitat or population targets.

and design restorations to include suitable ¯ Coordinate protection, enhancement, and
upland habitat areas at least 200 feet around restoration of delta green ground beetle
restored wetlands, populations and its habitat with other federal

¯ Include improvements to and maintenance of and state programs (e.g., U.S. Fish and Wildlife

suitable agricultural infrastructure habitat (i.e., Service species recovery plans and management

ditches, drains, canals, and levees) as part of ERP of the Jepson Prairie Preserve) that could affect

actions to improve wildlife habitat values management of current and historic habitat areas

associated with agricultural lands, to avoid potential conflicts among management
objectives and identify opportunities for

¯ To the extent consistent with CALFED achieving multiplemanagementobjectives.
objectives, manage lands purchased or acquired
under conservation easements that are occupied ¯ Direct ERP actions towards protecting,

by the species to maintain or increase their enhancing, and restoring suitable vernal pool and

current population levels, associated grassland habitat within the species
historic range, including expansion of Jepson

¯ Monitor suitable wetlands restored in the Delta Prairie Preserve westward to Travis Air Force
Region adjacent to or near occupied habitats to Base.
assess if and when (relative to habitat maturity)
giant garter snake occupy restored habitat or to ¯ To the extent consistent with ERP objectives,

identify reasons they are not using restored and direct ERP actions towards protection of the

apparently suitable habitat. Davis Antenna Site population.

i
~ ozm)
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¯ Conduct surveys to identify suitable habitat Ecosystem Goals Project, and USFWS species
areas, including enhanced and restored habitats, recovery plans) that could affect management of
for establishment of additional populations in the current and historic habitat use areas to avoid
Delta and Bay Regions and implement species potential conflicts among management
introductions to establish three additional objectives and identify opportunities for
populations, achieving multiple management objectives.

¯ To the extent consistent with CALFED ¯ Restore wetland and perennial grassland habitats
objectives, manage lands purchased or acquired adjacent to occupied nesting habitats to create a
under conservation easements that are occupied buffer of natural habitat to protect nesting pairs
by the species to maintain or increase current from potential adverse affects that could be
population levels and enhance occupied habitat associated with future changes in land use on
areas, nearby lands and to provide suitable foraging

habitat and nesting habitat area suitable for the
F~II, TIONALE: The Delta green ground beetle is natural expansion of populations.
£edera!ly listed as a threatened species that is
currently known only £rom Jepson Prairie Preserve ¯ Initial species recovery efforts should be directed
(Solano County). Habitat requirements For this to locations where there are immediate
species are nor clearly understood but the beeries opportunities for protection, enhancement, or
seem ro require open places near verna/pools.A restoration of suitable habitat.
betrer knowledgewouldhelpresrorarionefforrs.

¯ To the extent practicable, design dikes
SALTMARSH COMMON constructed in enhanced and restored saline

~¢EU.OWTHROAT emergent wetlands to provide optimal wetland
to upland transitional habitat.

MSCS SPECIES GOAL PRESCRIPTION:
Maintain the current distribution and existinḡ To the extent practicable, direct ERP salt marsh
populations of the saltmarsh common yellowthroat enhancement efforts towards existing degraded
and reestablish and maintain viable species’ marshes that are of sufficient size and
populations throughout its historic range in the configuration to develop fourth order tidal
portion of the Bay Region within the ERP focus area. channels (marshes would likely need to be at

least 1,000 acres in size).
MSCS CONSERVATION MEASURES: The
following conservation measures are included in the ¯ To the extent practicable, design salt marsh
Multi-Species Conservation Strategy (2000) to enhancements and restorations to provide low-
provide additional detail to ERP actions that would angle upland slopes at the upper edge of marshes
help achieve species habitat or population targets, to provide for the establishment of suitable and

suf~cient wetland to upland transition habitat.
¯ The geographic priorities for implementing ERP Transition habitat zones should be at least 0.25

actions to protect, enhance, and restore saline mile in width.
emergent wetlands and associated habitats for
the saltmarsh common yellowthroat should be: 0¯ Manage enhanced and restored habitat areas to
1) Gallinas/Ignacio marshes and NapaMarshes, avoid or minimize impacts on the saltmarsh
2) Sonoma Marshes, Petaluma Marshes, and common yellowthroat associated with
Highway 37 marshes west of Sonoma Creek, 3) recreational uses on lands acquired or managed
Point Pinole Marshes, 4) Highway 37 marshes under conservation easements.
east of Sonoma Creek, and 5) the Contra Costa
County Shoreline.                                   ¯ Direct some habitat enhancements and

restorations towards increasing habitat
¯ Coordinate protection, enhancement, and connectivity among existing and restored tidal

restoration of saltmarsh and associated habitats marshes.
with other federal, state, and regional programs
(e.g., the San Francisco Bay Area Wetlands

¯ To the extent practicable, control non-native
predator populations in occupied habitat areas
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I and salt marshes enhanced and restored under ¯ Identify and implement restoration of suitable
the ERP. habitat in high marsh and marsh/upland

transition areas. Incorporate high marsh and
¯ Identify and implement feasible methods for margin suitable habitat in ERP salt marsh

controlling invasive non-native marsh plants, restoration programs.

I ¯ Monitor to determine use of restored salt marsh ¯ Maintain and restore Point Reyes bird’s-beak
habitats by saltmarsh common yellowthroat and around San Pablo Bay in conjunction with
the rate at which restored habitats are colonized, restoration of saline ’emergent wetlands.

¯ Prepare and implement a management plan to
F[4 TIONAL£:

Salrmarsh common yellowrhroat
occupies habitat year round in the Suisun control and reduce non-native weeds near
MarshAVorth San Francisco Bay Ecological existing and new populations.
Management Zone. Contributions to the recovery o£
this species will include the consideration and I~TtOIgad.£¢ Point Reyes bird’s-beak occurs or has

integration of this species’s needs into the design and the potential to occur in the Suisun Marsh/North San

i implementation ot’habitatrestorationprojecrsinthe Francisco Bay Ecological Management Zone.
region. Program to restore salrmarsfies in this Zone wil!

BRISTLY SEDGE contribute to the recovery of this species.

I MSCS SPECIES GOAL PRESCRIPTION: CRAMPTON’S TUCTORIA
Research habitat requirements and use knowledge
gained to develop and implement specific recovery MSCS SPECIES GOAL PRESCRIPTION:

measures. Review and update recovery plan targets, protect all

I extant and habitat to benefitoccurrences, manage
MSCS CONSERVATION MEASURE: The Crampton’s tuctoria (e.g., manage grazing).
following conservation measure is included in the
Multi-Species Conservation Strategy (2000) to MSCS CONSERVATION MEASURES: The

provide additional detail to ERP actions that would following conservation measures are included in the

help achieve species habitat or population targets. Multi-Species Conservation Strategy (2000) to
provide additional detail to ERP actions that would

I ¯ Identify and implement opportunities to restore help achieve species habitat or populationtargets.
suitable wetland habitat within ERP nontidal
freshwater marsh restoration actions. ¯ Establish three new self-sustaining populations in

conjunction with establishment of Delta green
F~TIONALE: Bristly sedge is dependent on non-

ground beetle populations.
tidal perennial aquatic habitats such as lakes and
ponds. This species will benefit from the restoration ¯ Maintain existing populations.

I of habitats in the Suisun Marsh/North San FranciscoRATIONALE: Crampton’s tuctoria occurs only in
Bay Ecological Management Zone. Solano and Yolo counties and is dependent on the

POINT REYES BIRD’S-BEAK day bottoms of drying vernal pools and lakes.

I Actions to contribute to the of this speciesrecovery
MSCS SPECIES GOAL PRESCRIPTION: will also benefit rile Delta green ground beetle.
Maintain, enhance and restore suitable high marsh

i and high marsh-upland transition habitat around San DELTA MUDWORT AND DELTA TULE
Pablo Bay. PEA

MSCS CONSERVATION MEASURES: The MSCS SPECIES GOAL PRESCRIPTION:

I following conservation measures are included in the Protect at least 90% of occupied habitat including

Multi-Species Conservation Strategy (2000) to 90% of high quality habitat throughout the range of
provide additional detail to ERP actions that would the species to protect geographic diversity, and

i help achieve species habitat or population targets, expand suitable and occupied habitat by 100 linear
miles.
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MSCS CONSERVATION MEASURES: The over existing extent. Increase population and
following conservation measures are included in the individually by 2 5 % over present existing conditions.
Multi-Species Conservation Strategy (2000) to
provide additional detail to ERP actions that would MSCS CONSERVATION MEASURES: The

help achieve species habitat or population targets, following conservation measures are included in the
Multi-Species Conservation Strategy (2000) to

¯ Maintain process that support the dynamic provide additional detail to ERP actions that would
habitat of Delta mudwort and Delta tule pea help achieve species habitat or population targets.
throughout the species range and associated with
existing source populations.                         ¯ Survey all extant population and suitable habitat

and update ecological, population, and
¯ To the extent consistent with CALFED ownership information.

objectives, create unvegetated, exposed substrate
at tidal margins of restored and created tidal

¯ Bring at least 10 of the largest, extant, naturally

fresh emergent wetland and riparian habitat, occurring populations found during surveys into
permanent protected status.

¯ To the extent consistent with CALFED
objectives, incorporate suitable habitat for these

¯ Manage the protected populations for long-term
viability. This measure includes research into

species into levee designs, appropriate management strategies.
¯ Incorporate sufficient edge habitat to support the

species in levee setback and channel island
¯ Establish and protect new populations in newly

habitat restoration, created floodplain habitat along the San Joaquin
River and associated sloughs in Merced and

¯ Maximize sinuosity of restored and created Stanislaus Counties.
slough channels to increase water-land edge

¯ Restore, enhance, and protect suitable habitathabitat.
near existing populations and avoid impacts on

¯ Maintain and restore habitat and populations existing populations to the greatest extent
throughout the species geographic ranges and practicable during restoration activities.
expand the species ranges to the historical and
ecological ranges based on hydrological, salinity,

¯ Monitor the status and distribution of all (natural
and restored) populations at two-year intervals

and other habitat attributes, for the duration of CALFED and evaluate
¯ Monitor existing populations and their habitat at methods for active reintroduction into restored

five year intervals and enhanced habitat when natural colonization
does not occur. Evaluate appropriate habitat

~ATION~L~..~ These two species inhabit freshwater management measures for maintaining suitable
and brackish marshes. Actions to enhance existing habitat.
marsh habitats and to restore tidal marsh areas will
contribute to the recovery of delta ruJe pea and delra P~uO*TIONALI~.I Delta coyote-thisde occurs on clay
mudworr, soils on sparsely vegetated margins of seasonally

flooded floodplains and swa/es, freshwater marshes
DELTA COYOTE-THISTLE and riparian areas. Actions to enhance and restore

MSCS SPECIES GOAL PRESCRIPTION: those habitat types will contribute to the recovery of

Survey all extant populations and suitable habitat and Delta coyote-tkAstle.

update status and ownership information. Bring at ALKALI MILK-VETCH
least 10 of the largest extant, naturally occurring
populations found during surveys into permanent MSCS SPECIES GOAL PRESCRIPTION:
protected status and bring at least 50% of all extant Protect extant populations and reintroduce species
populations and individuals under permanent near extirpatedpopulations.
protected status. Manage protected populations for
long-term viability. Increase suitable habitat by 50% MSCS CONSERVATION MEASURES: The

following conservation measures are included in the
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I Multi-Species Conservation Strategy (2000) to ¯ Coordinate CALFED actions with other federal,
provide additional detail to ERP actions that would state, and regional programs (e.g., the San

I help achieve species habitat or population targets. Francisco Bay Wetlands Ecosystem Goals
Project, the Anadromous Fish Restoration

¯ Monitor status and distribution of populations Program, the Senate Bill (SB) 1086 program, the
and design and implement conservation Corps’ Sacramento and San Joaquin River BasinsI measures if a decline in population size or vigor ComprehensiveStudy, the Riparian Habitat
is observed. Joint Venture, the Central Valley Habitat Joint

¯ Protect extant populations and reintroduce Venture, and the Grassland Bird Conservation
plan) that could affect management of evaluatedspecies extirpatedpopulations.near
species to avoid potential conflicts among

FL4TIONAI.E: Alkali milk-vetch is dependent on management objectives.
vernal pool habitat. Actions to protect, enhance, and
restore vernal pools will contribute to the recovery of ¯ Avoid implementing CALFED actions that could

tins species, result in the substantial loss or degradation of
suitable habitat in areas that support core

i populations of evaluated species and that are

Species with the designation essential to maintaining the viability and

=Maintain. distribution of evaluated species.

¯ CALFED actions that potentially could mobilize
large quantities of toxic materials from the soil

i NOTE: The following species designated as
should include an analysis to determine the
amount of contaminants that could be mobilized

"Maintain" all share the following common species
and, if released and contaminant loadings could

goal prescription: An increase in or no be harmful to evaluated species, modify actions
discernable adverse effect on the size orI to the extent practicable to reduce loadings ofdistribution of species populations, mobilized contaminants.
Additionally, these species are covered by general
conservation measures which broadly apply to each. ¯ To the extent consistent with CALFED
A few have specific conservation measures and objectives, lands purchased or acquiredspecies manage
they have been included, under conservation easements to maintain or

increase current population levels of resident

I GENERAL CONSERVATION MEASURES evaluated species.

¯ Conduct surve.ys in suitable habitat areas within MAD-DOG SKULLCAP
portions of the species’ range that could be
affected by CALFED actions to determine the MSCS CONSERVATION MEASURE: Conduct
presence and distribution of the species before surveys in suitable habitat areas that could be affected
implementing actions that could result in take or by CALFED actions to determine whether species are
loss or degradation of occupied habitat, present before implementing actions that could result

¯ Avoid or minimize (except as noted in specific
in the loss or degradation of occupied habitat.

species conservation measures) implementing F~ATIONALE: Mad-dog sknllcap inhabits mesic
CALFED actions that could result in or take of meadows and marshes and is known only from two
evaluated species or the loss or degradation of locations in SanJoaqtu’n County. Actions to protect,
habitat occupied by evaluated species, enhance, or restore wet meadows or marshes can

i provide a means ro maintain this native species in rile
¯ Coordinate CALFED actions with U.S. Fish and ERP ecological management zones.

Wildlife Service, National Marine Fisheries
Service and/or California Department of Fish and

I Game to avoid potential conflicts with existing
and potential future CALFED actions that may
be implemented to recover evaluated species.
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ROSE-MALLOW restore suitable habitats to benefit Colusa grass in
occupied habitat.

MSCS CONSERVATION MEASURES:
RATIONALEI Colusa grass is dependent on large or

¯ Avoid or minimize adverse effect on the deep vernal pools with subsrrates of adobe mud.
ecological processes that support the dynamic Actions to protect, restore, and enhance vernal pools
habitat of rose mallow throughout the species’ will help maintain this native species.
range and associated with existing source
populations. CONTRA COSTA GOLDFIELDS

¯ Conduct research to determine the extent and MSCS CONSERVATION MEASURE: Conduct
physical and biological qualities of existing surveys in suitable habitat areas that could be affected
habitat and populations before implementing by CALFED actions to determine whether species are
actions to rehabilitate or restore levees, present before implementing actions that could result

in the loss or degradation of occupied habitat.
¯ To the extent consistent with ERP objectives,

create unvegetated, exposed substrate at tidal FL~TIONALEI Contra Costa goldfields is a vernal
margins of restored and created tidal fresh pool dependent species. Action to protecr, enhance,
emergent wetland and riparian habitats, and restore vernal pool will contribute to efforts to

maintain self-sustaining populations of this native
¯ To the extent consistent with CALFED species.

objectives, incorporate suitable habitat for this
species into levee improvement, levee setbacks, BOGGS LAKE HEDGE-HYSSOP AND
and channel island habitat restoration designs. GREEN’S LEGENERE

¯ To the extent consistent with ERP objectives, MSCS CONSERVATION MEASURE: To the
maximize sinuosity of restored and created extent consistent with ERP objectives, enhance or
slough channels to increase water-land edge restore suitable habitats to benefit these species in
habitat, occupied habitat areas.

RATIONALE: Rose-mallow is dependent on open, RATIONALE: Actions ro protect and restore vernal
Freshwater marsh habitats along the lower porrions of pool will help to maintain viable populations oF these
the Sacramento and San Joaquin rivers. Action to two vernal pool species
improve and restore floodplain habitats and
Freshwater marshes wil] contribute to the recovery of RECURVED LARKSPUR AND

this species. HEARTSCALE

EEL-GRASS PONDWEED MSCS CONSERVATION MEASURES:

MSCS CONSERVATION MEASURE: Conduct ¯ Develop a seedbank from all populations affected

surveys in suitable habitat areas that could be affected by implementation of CALFED actions and use

by CALFED actions to determine whether species are the collected seed for inoculating unoccupied

before implementing actions that could result suitable habitat.present
in the loss or degradation of occupied habitat. ¯ To the extent consistent with ERP objectives,

RATIORh~LE: Eel-grasspondweed is dependent on enhance or restore suitable habitats to benefit

ditches, ponds, lakes, and slow-moving srreams, these species in occupied habitat areas.

Actions to protect, enhance and restore these aquatic /~O, TIOl~aJ.£: These two species will be maintain
habitats can assist in maintaining this native species, through action of protect and restore perennial

COLUSA GRASS grasslands.

MSCS CONSERVATION MEASURE: To the
consistent with ERP objectives, enhance orextent

|
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I             CALIFORNIA FRESHWATER SHRIMP              and enhancements to provide suitable nesting
and foraging habitat conditions.

i MSCS CONSERVATION MEASURE:. To the
extent consistent with ERP objectives, enhance or ¯ To the extent consistent with ERP objectives,
restore suitable habitats near occupied habitat areas, restore wetland habitats adjacent to occupied

nesting habitats to create a buffer zone of natural

I RATIONAL£: The recovery objectives for CaliFornia habitat to protect nesting pairs from potential
freshwater shrimp are: (1) to recover and delist the adverse effects that could be associated with
shrimp when viable, self-sustaining populations and future changes in land use on nearby lands and

i their habitat are secured an managed within all to provide foraging and nesting habitat areas
watershed harboring shrimp, and (2) ro enhance suitable for the natural expansion of populations.
habitat conditions for aquatic organisms that
currently coexist or have occurred historically with ¯ Avoid or minimize disturbances that could be

I the California freshwater shrimp, associated with implementing CALFED actions
near active nest sites during the nesting period

Downlisdng from endangered to threatened will be (April-August).

I considered when: (1) a watershed plan has been
implemented for each of four drainage units, (2) long- /:[ATIO~.L£: The western least bittern, a CaliFornia
term protection is assured for at least one shrimp Department of Fish and Game Species of Special
stream in each oFthe Four drainage units, and (3) the Concern nests in emergent wedancls of cattails andI abundance of California freshwater shrimp increases rules in the and lower reaches of the Centralupper
to over 2,000 individuals per stream in each of 16 Valley and winters in marsfilands along the main
srreamsharboringshrimp, rivers and in the Delta. Least bitterns were

i apparently once a common wintering bird in the
Delisdng o£ California freshwater shrimp will be Central Valley but are now scarce. The loss of
considered when: (I) a watershed plan has been wintering habitat as a result of channelization and
implemented For each of four drainage units, (2) long- reclamation of marsh lands along the major rivers and
term protecrion is assured for at least eight shrimp Delta has been a major factor in their decline.
stream with at least one in each of the four drainage
units, (3) populations of California freshwater shrimp CALIFORNIA RED=LEGGED FROG
maintain stable or increasing populations of at least
2,000 individuals for at least 10 years in each of 16 MSCS CONSERVATION MEASURES:

streams harboring shrimp, and (4) at least 50 percent ¯ To the extent consistent with ERP objectives,

I of shrimp-bearing streams have shrimp distributed enhance or restore suitable habitats near
over 8 kilometers (5 miles) or more (U.S. Fish and occupied habitat areas.
~Yildlife Service 1997b).

¯ Avoid or minimize CALFED actions that couldI or attract predatorHARDHEAD increase non-native

MSCS CONSERVATION MEASURE: No populations to occupied habitat.

i additional conservation measures are required to RATIONALE: Red-legged frogs are virtually exdncr
maintain this species, in the region, with just a handful of tenuous

RATIONAL£: Actions to protect, enhance, and populations remaining in the Central Valley and bay

I restore aquatic habitats throughout the ERP region (none near the estuary). Their inability to

ecological management zones will improve conditions recover from a presumed major population crash in

for the native hardhead andcontribute to the 19th cenrury (due to overexploitadon) has been

maintaining existing populations, the result of a combination of factors (in approximate

I order of importance):. (1) predation and competition
WESTERN LEAST BITTERN from introduced bullfrogs and ~qshes; (2) habitat loss,

(3) pesticides and other toxins, (zt) ddsease, and (5)

i MSCS CONSERVATION MEASURES: other factors. Because of the poor conch’don of the few
¯ To the extent consistent with ERP objectives, remaining frog populations and the continued

design and manage wetland habitat restorations existence of major causes of rlheir decline, this
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objective may not be achievable in either the short or predators (e.g., largemouth bass, bullfrogs), predation
long term. on eggs by non-native wild pigs, diseases introduced

by non-native turtles, and shortage of safe upland
CALIFORNIA TIGER SALAMANDER over-wintering refuges. If present trends continue,

MSCS CONSERVATION MEASURES: the western pond turtle will deserve listing as a

¯ To the extent consistent with ERP objectives,
threatened species (it may already).

enhance or restore suitable habitats near WESTERN SPADEFOOT
occupied habitat areas. MSCS CONSERVATION MEASURES:

¯ Avoid or minimize CALFED actions that could To the extent consistent with ERP objectives,
increase or attract non-nativepredator

¯
enhance or restore suitable habitats near

populations to occupied habitat, occupied habitat areas.

RATIONALE: California tiger salamander ¯ Avoid or minimizeCALFED         actions that could
populations are cfi’sappearing rapidly in the Bay-Delta increase or attract non-native predator
watershed because of habitat alteration, especially populations to.occupied habitat.
urban development, and introductions of non-native
t~shes into their breeding ponds. They require RATIONAL£: Spadefoot toad populations are
t~sh-free breeding ponds next to upland habitat disappearing rapidly in the Bay-Delta watershed
containing rodent burrows in which they can because of hahirat alteration, especially urban
over-summer. Patches of suitable hahitars are development, and introductionsofnon-nativeI~shes
naturally somewhat isolated from one another, into their breeding ponds. They require £~sh-free
promoting genetic diversity within the species which breeding ponds next to upland habitat in which they
presumably reflects adaptations to local conditions, can burrow for over summering. These habitats are
Long-term survival of these diverse populations naturally somewhat isolated From one another,
depends on numerous protected areas containing
both breeding ponds and upland habitats, presumably retlecrs adaptations to local habitat

conditions. Long-term survival of spadeFoot toad
WESTERN POND TURTLE populations depends on protected areas containing

MSCS CONSERVATION MEASURE: To the both breeding ponds and upland habitats.

extent practicable, capture individuals from habitat:~.*.,~,~ Species with the designation
areas that would be affected by CALFED actions and
relocate them to nearby suitable existing, restored, or
enhanced habitat areas.

’~ Biotic Communities."
RAT, ONAL~: The western pond rurde is the onIy
turde native to the Central Valley region and to
much of the western United Stares. AlthoughNOTE: The following species are,designated in the
considered to be just one widely distributed species, ERP as "Enhance and/or Conserve.’ These species are
it is likely that thepond turtle is a complex oFdosely not covered by the MSCS and thus do not have MSCS
related species, each adapted for a different region, species goal prescription or MSCS conservation
The Pacific pond turtle is still common enough in the measures.
Bay-Delta watershed so that it is not difficult to find
them in habitats ranging from sloughs of the Delta L/MVIPREY FAMILY

and Suisun Marsh to pools in small screams. The POPULATION TARGET: Evaluate the status and
problem is chat most individuals seen are large, old life history requirements of Pacific lamprey and river
individuals; hatchlings and small turtles are lamprey in the Central Valley and determine their use
increasingly rare. The causes ofthepoor reproductive of the Delta and Suisun Bay for migration, breeding,
success are not well understood but factors that need and rearing.
ro be considered include elimination of suirable
breeding sites, predation on hatctdings by non-native
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P~TIOI~d.£: Lampreys are anadromous species chat seasonal wetlands should be in areas that may be too
clearly have declined in the Central Valley although deep for tidal marsh restoration over the next 20
the extent of the decline has not been documented, years. In concert with efforts to reduce or reverse
Pacific lamprey probably exist in much of the subsidence, selected areas or islands would be
accessible habitat available today buc this is not managed as waterfowl habitat. Besides increasing
known. The decline of lampreys is presumably due co waterfowl resources, efforts to sustain waterfowl and
deterioration of their spawning and rearing habitat, their habitat will help ot~ec some of the effects of
to entrainment in diversions, and co other factors converting agricultural or seasonal wedands to tidal
affecting fish heaJth in the system, action when such actions may reduce the value of an

area to waterfowl such as white-fronted geese or
NATIVE RESIDENT FISHES mallard. Efforts should also be focused on improving

POPULATION TARGET: Maintain self-sustaining waterfowl nesting success by improving nesting and

of all native resident fishes brood habitat. Improving waterfowl populations willpopulations throughout
their native rangesin the ERP Ecological be done in a manner char reduces convict with

Management Zones. broader ecosystem restoration goals or with goals to
recover endangered species. For example: Flooding of

FO~TIO~I.E: The Central Valley has a native rice fields for waterfowl in lace winter may reqm’re
resident fish fauna that is largely endemic to the water needed by migratory salmon. Careful
region. Some species are extinct (thicktail chub) or management of the amount and riming of those
nearly extinct (Sacramento perch) in the wild. ~X~hile diversions and the manner in which the diversions
some native species (e.g., Sacramento pikeminnow occur (e.g. through screened diversions) can help
{squawfishJ, Sacramento sucker) are clearly thriving reduce cont~iccs. Management of waterfowl areas wi//
under altered conditions, others are noc (e.g., hitch, developed foroccur using managementstrategies
Sacramento blackfish, hardhead). There is a need co existing and new waterfowl areas char provide
determine if some have unique problems or benefits to ar-risk species.
requirements thac will prevent them from responding
to general habitat improvements. SHOREBIRD GUILD

NATIVE ANURAN AMPHIBIANS POPULATION TARGET: Improve populacious and
distribution of shorebirds birds.

POPULATION TARGET: Maintain self-sustaining
populations of all native anuran amphibiansRATIONALE: Loss and degradation ofwedand and

throughout their native ranges in the ERP Ecological aquatic habitats used by wintering and migrant

Management Zones. shorebirds in the Central Valley is a factor limiting
populations of these species. Large-scale restorations

RATIOI~ALIE: The native frogs and roads in the ERP of these habitats will increase the available foraging
focus area are in a general state of decline. Actions re habitat area co better accommodate existing
reduce pesticide use and control or elkninate populations and porencia/ future, expansions of
introduced frogs such as the bul/frog, will help shorebird populations.
maintain the diversity of these species in the ERP
Ecological Management Zones. WADING BIRD GUILD

WATERFOWL POPULATION TARGET: Improve populations and
distribution of wading birds.

P.OPUL~TION TARGET: Improve populations and
distribution of waterfowl. RA’rloI~L£: Substantial loss and degradation of

aquatic, wetland and riparian habitats used by
RATIONALE." "OCarerfowl resources will be enhanced wintering and resident wading birds in the Central
by protecting existing and restoring additional Valley is a factor limiting populations of these
seasonal, permanent, and tidal wetlands. Improved species. Large-scale restorations of these habitats will
management of agricultural lands using wildlife increase the available foraging, roosting, and nesting
friendly methods will contribute to sustaining habitat area co better accommodate existing
waterfowl resources in the Bay-Delta. The focus for
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populations and future potential expansions of PLANT COMMUNITIES
wading bird populations.

POPULATION TARGET: For all plant
NEOTROPICAL MIGRATORY BIRDS communities, maintain the present distribution and

abundance and ensure self-sustaining communities in
POPULATION T/~GET: Increase the abundance the long-term.
and distribution of neotropical migratory birds in the
Central Valley. F~ATIONAI.E: Native plant communities are

composed of a diversity of groups including aquatic
RATIONALE: Neotropical migratory birds habitat, tidal brackbsh and freshwater habitat,
constitute a diverse group of largely passerine seasonal wedand habitat, inland dune habitat, and
songbirds that overwinter in the tropics but breed in tidal riparian habitat plant communities. Overall,
or migrate through the Central Valley and Bay-Delta actions in the ERP Ecological Management Zones to
region. As a group, they are in decline because of loss improve ecological process and protect, enhance or
of habitat on their breeding grounds, in their restore habitats will contribute to maintaining the
migratory corridors, and in their wintering grounds, diversity and abundance of plant community groups.
The species within this group are good indicators of
habitat quality and diversity and their popularity
with birders means that populations are tracked and Species with the designation
have high public interest. They can also be good "Maintain and/or Enhance
indicators of contaminant levels, by monitoring Harvested Species."
reproductive success and survival in areas near sources
of contamination. Pdparian forests are particularly
important to this group because they are major NOTE: The following species are designated and
migration corridors and breeding habitat for many "maintain and/or enhance harvested species" in the
species. By providing improved nesting and ERP. These species are not covered in the MSCS and
migratory habitat, it may be possible to partially thus do not have MSCS species goal prescriptions or
compensate for increased mortality rates in the MSCS conservation measures.
wintering grounds.

WHITE STURGEON
BAY-DELTA FOODWEB ORGANISMS

POPULATION TARGET: Meet Native Fish
POPULATION TARGET: Increase populations and Recovery Plan goals (U.S. Fish and Wildlife Service
distribution of important foodweb organisms in Delta 1996), which include 100,000 white sturgeon and
channels and reduce competition with invasive non- 2,000 green sturgeon greater than 100 centimeters
native species, long as measured in the DFG mark-recapture

RATIONALE: The population target is quite likely program.

impossible to achieve because recent invading species, RATIONALE: White sturgeon represent an unusual
from the Asiatic dam to various crustacean situation: a success story in the management of the
zooplankters, wLll continue ro play major ecological fishery for a native species. Numbers of sturgeon
roles in the system, to the detriment of native today are probably nearly as high as they were in the
organisms. However, ar the very least ir is possible to nineteenth century before they were devastated by
stop further introductions of non-native species which commercial fisheries. The longevity and high
have the potential ro further change the system fecundity of the sturgeon, combined with good
unpredictably. This target is also a call to develop a management practices of the California Department
thorough understanding oftheplanktonicportion of of Fish and Game, have allowed it to sustain a
the Bay-Deltasystemto predictand understand substantial lqshery since the 1950s, without a major
impacts of large-scale ecosystem alteration projects decline in numbers. Numbers of white sturgeon could
on the plankton, presumably be increased if the San Joaquin Pdver

once again contained suitable habitat for spawning
and rearing.
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I                          STRIPED BASS                       without jeopardizing recovery of native species. An
appropriate policy may be to allow American shad co

i POPULATION TARGET: Restore the adult increase in numbers as estuarine conditions permit
population (greater than 18 inches total length) to but not to take any extraordinary measures to
1.1 million fish within the next 10 years. In addition, enhance its populations, especially flow releases
all measures will be taken to assure that striped bass specifically to favor shad reproduction. If increases in

recovery shad numbers appear to adversely affect recovery ofrestoratione~Cortsdonot interferewith the
of threatened and endangered species and other narivespecies, additional managementmeasuresmay
species of special concern covered under public trust be required to keep shad numbers below the leveli pose a to species.responsibilities. that threat native

RATIONALE: The striped bass is a non-native NON-NATIVE WARMWATER GAMEFISH
species that is a favorite sport fish in the estuary. It isI also the abundant and voracious fish POPULATION TARGET: Increase knowledg~most piscivoms our

in the syscem and it has the potential to limit the about warmwater sport fishes in the Delta, Suisun
recovery o£ native species, such as chinook salmon Marsh, dverine backwaters, and elsewhere to find out

I and steelhead. Therefore, the management for striped their interactions with native fishes, limiting factors,
bass must juggle the objectives o~" providing and their contaminant loads (for both f’~sh and human
opportunities for harvest while not jeopardizing health).

I recovery o£native species. An appropriate policy may RATIONALE: "~7hite channel browncatfish~ catfish,be to allow striped bass to increase in numbers as
estuarine conditions permit bur not to take any and black bullhead, largemouth bass, and various

extraordinary measures to enhance its populations, sunfishes are among the most common fishes caught

I in the sport fishery in the Delta, Suisun Marsh,especially artificial propagation. Arti~cially reared
bass have the potential to depress not only native fish riverine backwaters, reservoirs, and other lowland

waters. Although this fishery is poorly documented,populations but also populations of wild striped bass,

I because larger juveniles (ofhatcbery origin) may prey it is probably the largest sport fishery in central

on smaller juveniles (of wild origin). If increases in California in terms of people engaged in it and in

bass numbers appear to adversely affect recovery of terms of numbers o~C fish caught. There is no sign of

native species, additional management measures may overexploitarion of the fishes, although some (e.g.,

be required to keep bass numbers below the level white catfish) have remarkably slow growth rates,
¯

that pose a threat to native species, indicating vulnerability co overexploitation. The
fishes and the fishers are always going to be part of

AMERICAN SHAD the lowland environment and deserve of thesupport

management    agencies.    However,    habitat
POPULATION TARGET: The target for American improvements that Favor native fishes, especially

i shad is to maintain production of young as measured improvements that increase tC]ows or decrease summer
in the fall midwater trawl survey and targets of the temperatures, may not Favor these game fishes. The
Anadromous Fish Restoration Program (US Fish and effects of the various CALFED actions on these fish
Wildlife Service 1997, in preparation). Specifically, and [~sheries need to be understood, as do the
the index of young American shad production should interactions among the non-native fishes and the
increase, especially in dry water years, native fish CAI.FED is trying to protect.

I RATIONALE: The American shad is a non-native PACIFIC HERRING
species that is an important sport fish in the estuary
and its spawning streams, although less seems to be POPULATION TARGET: Increase abundance of
known about its life history in the estuary than any marine/estuarine fish andlarge invertebrates,

major game It is a common planktivore particularly in dry years.other fish.
and occasional piscivore in the system and it may
have the potential to limit the recovery of native RATIONALE: Pacific herring support the most

species, such as chinook salmon. Therefore, the valuable commercial F~shery in San Francisco Bay.

management For American shad must juggle the This seasonal, limited-entry £mhery focuses on

objectives of providing opportunities [or harvest spawning fish, for the fish themselves, their roe, and
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kazunoko kombu (herring eggs on eel grass). It seems increase as water quality in the Freshwater portions of
to be an example oFsuccessful fishery management the Delta improves. Its role in the ecosystem and the
because it has been able to sustain itself through a effects of the fishery on that role need to be
series of years with highly variable ocean and bay investigated.
conditions. An important connection to the ERP is
that highest survival of herring embryos (which are UPLAND ~E

attached to eel grass and other substrares) occurs POPULATION T~GET: Increase the populations
during years of high outflow during the spawning and distribution of upland game.
period; the developing fish seem to require a
relatively low-salinity environment. There is also F~ufl~TION~LE-" Upland game are supported by

some indication that populations have been lower diverse agricultural and upland habitats. The key to

since the invasion oFthe Asiatic dam into the estuary, maintaining these species is by maintaining the

with the subsequent reduction in planktonic Food habitats upon which they depend.

organisms. Given the frequent collapse of commercial
fisheries (including those For herring) in the modern
world, it i~ best to manage this fishery very cautiously
to make sure it can continue indefinitely.

GRASS SHRIMP

POPULATION TARGET: Maintain grass shrimp
populations at present levels as a minimum to
support the existing commercial fisheries. Determine
factors regulating their populations in order to
discover ff the fisheries conflict with other ecosystem
restoration objectives.

FL~TIONALE: Grass shrimp are a mixture oF native
and introduced species that support a small
commercial fishery in San Francisco Bay, largely For
bMt. The relative abundance oF the various species as
well as their total abundance appears to be tied in
part co outflow patterns. It is likely that these
abundant shrimp are important in Bay-Delta Food
webs leading to many other species oF interest. The
role oFthese shrimp in the Bay-Delta system and the
effects of the fishery on chat role need co be
investigated.

SIGNAL CRAYFISH

POPULATION TARGET: Maintain signal crayfish
populations at present levels, in order to support the
existing fisheries.

FL~TIONALE: The signal crayfish is an introduced
species that supports a small commercial fishery, as
well as a recreational fishery, in the Delta. Ic has been
established in the Delta For nearly a century and
appears to be integrated into the Bay-Delta system,
appearing as a major Food item For otters and some
fish. The signal crayfish has Fairly high water quality
requirements so its populations will presumably
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I          Table 4. Ecological Management Zones in which programmatic actions are proposed that will assist in the

recovery of species and species groups.

I               Species and
Species Group

Visions

i i Delta Smelt

Longfin Smelt ¯ ¯ ¯

I Green Sturgeon ¯ ¯ ¯ ¯

Sacramento

Winter-run

i Chinook Salmon

Spring-run ¯ ¯ ¯ ¯ ¯ ¯
Chinook Salmon

Fall-run Chinook

late-fall-run)

i Mason’s Lilaeopsis ¯ ¯ ¯ ¯ ¯

Suisun Marsh

i Aster

Suisun Thistle ¯

i Soft Bird’s-Beak ¯

Antioch Dunes
Evening-Primrose ¯
and Contra Costa
Wallflower

I Lange’s
Metalmark ¯ ¯
butterfly

i Valley Elderberry ¯ ¯ ¯ ¯ ¯Longhorn Beetle

I Suisun Ornate
Shrew
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Table 4. Ecological Management Zones in which programmatic actions are proposed that will
assist in the recovery of species and species groups (continued).

Species and
Species Group

Visions

Suisun Song ¯
Sparrow

San Pablo Song ¯
Sparrow

California Clapper ¯
Rail

California Black
Rail

Swainson’s Hawk ¯ ¯ ¯ ¯ ¯ ¯ ¯

Salt Marsh ¯
Harvest Mouse

San. Pablo ¯
California Vole

Sacramento Perch ¯ ¯ ¯ ¯ ¯ ¯ ¯

Riparian Brush ¯ ¯
Rabbit

San Joaquin ¯ ¯Valley Woodrat

Greater Sandhill ¯Crane

California Yellow ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯
Warbler

Least Bell’s Vireo ¯ ¯ ¯ ¯ ¯

Western Yellow- ¯ ¯ ¯ ¯
Billed Cuckoo

Bank Swallow ¯ ¯

Little Willow ¯ ¯ ¯ ¯ ¯
Flycatcher
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Table 4. Ecological Management Zones in which programmatic actions are proposed that will
assist in the recovery of species and species groups (continued).

I
Species and

Species Group

I Visions

Giant Garter ¯ ¯                       ¯    ¯           ¯          ¯    ¯    ¯

I Snake

Delta Green
Ground Beetle

I Saltmarsh
Common ¯
Yellowthroat

I
Bristly Sedge ¯

I Point Reyes
Bird’s-Beak

Crampton’s          ¯                                                    ¯I Tuctoria

Delta Mudwort

I and Delta Tule ¯ ¯
Pea

Alkali Milk-Vetch ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯
i

Delta Coyote- ¯ ¯ ¯
Thistle

!
Mad-dog Skullcap ¯

Rose-Mallow ¯ ¯ ¯

I Eel-grass
Pondweed

¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯

Colusa Grass ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯I
Boggs Lake
Hedge Hyssop ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯and Green’s
Legenere

i Contra Costa ¯ ¯ ¯
Goldfields
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Table 4. Ecological Management Zones in which programmatic actions are proposed that will
assist in the recovery of species and species groups (continued).

Species and
Species Group

Visions

Recurved
Larkspur and ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯
Heartscale

California
Freshwater ¯
Shrimp

Hardhead ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯

Western Least ¯ ¯    ¯    ¯                                           ¯
Bittern

California Red- ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯
Legged Frog

¯ ¯                     ¯    ¯          ¯         ¯    ¯    ¯WesternPond
Turtle

California Tiger ¯Salamander

Western
Spadefoot ¯

Lamprey

Native Resident
Fish Species

Native Anuran
Amphibians

Waterfowl

Shorebird and
Wading Bird
Guild

Neotropical
Migratory Bird
Guild
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Table 4. Ecological Management Zones in which programmatic actions are proposed that will
assist in the recovery of species and species groups (continued).

Species and
Species Group

Visions

Bay-Delta
Foodweb ¯ ¯
Organisms

Plant ¯ ¯    ¯    ¯    ¯    ¯    ¯    ¯    ¯    ¯    ¯    ¯    ¯    ¯Communities

White Sturgeon ¯ ¯ ¯ ¯ ¯

Striped Bass ¯ ¯ ¯ ¯ ¯ ¯

American Shad ¯ ¯ ¯ ¯ ¯ ¯

Non-native
Warmwater ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯
Game fish

Pacific Herring ¯

Grass Shrimp ¯

Signal Crayfish ¯ ¯

Upland Game ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯

1 = Sacramento~San Joaquin Delta 8 = Feather River/Sutter Basin
2 = Suisun Marsh/North San Francisco Bay 9 = American River Basin
3 = Sacramento River 10 = Yolo Basin
4 = North Sacramento Valley 11 = Eastside Delta Tributaries
5 = Cottonwood Creek 12 = San Joaquin River
6 = Colusa Basin 13 = East SanJoaquin Basin
7 = Butte Basin 14 = West San Joaquin Basin
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¯
¯ ECOLOGICAL MANAGEMENT ZONES

INTRODUCTION actions and efforts would be focused upon an
appropriate subse~ of attributes.

The following section provides the ecologicalI visions for the 14 that Some individual system attributes - such as watermanagementzone areas
compose the ERPP study area. These include the temperature - may be evaluated directly. Others,
following ecological management zones: such as **habitat continuity,** are more nebulous, and

I must be evaluated by developing appropriate
¯ Sacramento-SanJoaquin Delta "ir~dicators" - measurable parameters that provide a
¯ Suisun Marsh/North San Francisco Bay means to objectively (preferably quantitatively)
¯ Sacramento River evaluate individual attributes that in themselves areI ¯ North Sacramento Valley
¯ Cottonwood Creek not readily measured. The term indicators is also used
¯ Colusa Basin in a broader context to refer to a s~bser of system
¯ Butte Basin attributes (or their measurable parameters) that areI ¯ Feather River/Sutter Basin as a group to provide aderivedandused convenient
¯ American River Basin way to evaluate overa!/system status. Thus, the term
¯ Yolo Basin "indicator" is commonly used in two somewhat

i ¯ Eastside Delta Tributaries different ecosystem management/restoration
¯ San JoaquinRiver contexts, representing two differing scales of¯ East SanJoaquin resolution: that of individual attributes, or¯ West San Joaquin. alternately,that of groups of attributes. In either

DISTINGUISHING case, "indicators" are simply a convenient way of
measuring or evaluating that which is of primary

CHARACTERISTICS concern - system attributes. An additional, and mostI useful tool in understanding and describingUnderstanding the structure, function and fundamental characteristics of complex systems is theorganization of ecosystems is necessary for planning use of conceptual models that integrate and

I and implementing environmental restoration, diagrammatically represent the three basic kinds ofrehabilitation and protection projects. Such
understanding enables managers to assess, during system components: elements (attributes), their

planning phases of a program, the degree to which states, and the relationships that affect attribute

I prospective restoration sites diverge from a "healthy" states.

or "natural" condition, as well as to evaluate, after ECOSYSTEM TYPOLOGY
actions have been undertaken, project progress and

I effectiveness. In a management context, perhaps the The ERPP study area is divided into four ecological
most practical means of summarizing the most zones, based on similarities and differences in their
relevant existing information on ecosystems is to respective attributes. (Refer to the Key Ecological

I develop, over an appropriate hierarchy of spatial and Attributes of the San Francisco Bay-Delta Watershed
ecological scales, a list of key system attributes - those section of ERPP Volume I for additional details
fundamental natural ecological characteristics that regarding the ecosystem typology.) The ecological

I together define and distinguish these systems, their zone designations follow:
status, and/or their interrelationships. Such lists of ¯ Upland River-Floodplain Ecological Zoneattributes may serve as a convenient and necessary ¯ Alluvial River-Floodplain Ecological Zone"check list" of environmental factors that might be .
addressed in restoration/rehabilitation

¯ Delta Ecological Zoneecologicalan
context. At sites for which comprehensive restoration ¯ Greater San Francisco Bay Ecological Zone

is the goal, a full suite of applicable attributes would Each of the 14 ecological management zone is

I presumab!y be addressed. More commonly, at sites contained within one or more ecological zones. The

where partial restoration (rehabilitation) is the goal, following tables display the distribution of ecological
managements zones within each ecological zone.

I
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Table 5. Distribution of Ecological Management Zones within the Ecological Zone Typology.

Ecological Zone
Ecological Management

Zone Upland River- Alluvial River- Delta Greater San
Floodplain Floodplain Francisco

Sacramento San Joaquin ¯
Delta

Suisun Marsh/North San O ¯
Francisco Bay

Sacramento River ¯

North Sacramento Valley ¯ O

Cottonwood Creek ¯

Colusa Basin ¯ ¯

Butte Basin ¯ O

Feather River/Sutter Basin O ¯

American River Basin ¯ ¯

Yolo Basin                        ¯               ¯
|

Eastside Delta Tributaries O ¯

San Joaquin River ¯

East San Joaquin ¯

West San Joaquin ¯

¯ Denotes primary ecological zone, O Denotes secondary or less prevalent ecological zone.
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4, SACRAMENTO-SAN JOAOUIN DELTA
ECOLOGICAL MANAGEMENT ZONE

steelhead, green sturgeon, white sturgeon, lamprey,
striped bass, and American shad migrate through the
Delta on their journey between the Pacific Ocean and
Central Valley spawning rivers. Native resident fish
including delta smelt and splittail spend most of their
lives within the Delta. Considerable areas of
waterfowl and wildlife habitat occur along the
channels and sloughs and within the leveed
agricultural lands.

The Delta also supports many plants with restricted
some important plantdistributionand communities.

Special status plant species include Mason’s lilaeopsis,
rose-mallow (hibiscus), eel-grass pondweed, Delta
tule pea, and Delta mudwort. Important plant
groups or communities include pondweed with
floating or submerged leaves, bulrush series, cattail
series, common reed series, vernal pool communities,

I NTROOUCTION                   black willow series, narrowleaf willow series, white

alder series, burtonbush series, Mexican elderberryThe Sacramento-San Joaquin River Delta (Delta) is
the tidal confluence of the Sacramento and San

series, and valley oak series.

Joaquin rivers. Between the upper extent of tidewater Ecological factors having the greatest influence on
(i.e., near the city of Sacramento on the Sacramento Delta f~sh and wildlife include freshwater inflow from
River and Mossdale on the San Joaquin River) and the rivers, water quality, water temperature, channel
confluence of the two rivers near Collinsville is a maze configuration and hydraulics, wetlands, riparian
of tidal channels and sloughs known as the Delta. vegetation, and diversity of aquatic habitat. Stressors
Once a vast maze of interconnected wetlands, ponds, include water diversions, channelization, levee
sloughs, channels, marshes, and extensive riparian maintenance, flood protection, placement of rock for
strips it is now islands of reclaimed farmland shoreline protection, poor water quality, legal and
protected from flooding by hundreds of miles of illegal harvest, wave and wake erosion, agricultural
levees. Remnants of the tule marshes are found on practices, conversions of agricultural land to
small "channel" islands or shorelines of remaining vineyards, urban development and habitat loss,
sloughs and channels, pollution, and introductions of non-native plant and

The Delta is home to many species of native and non- animalspecies.

native fish, waterfowl, shorebirds, and wildlife. All DESCRIPTION OF THE
anadromous fish of the Central Valley either migrate
through the Delta or spawn in, rear in, or are MANAGEMENT ZONE
dependent on the Delta for some critical part of their The Sacramento-San Joaquin Delta Ecological
life cycle. Many of the Pacific Flyway’s Waterfowl and Management Zone is defined by the legal boundary
shorebirds pass through or winter in the Delta. Many of the Sacramento-San Joaquin River Delta. It is
migratory song birds and raptors migrate through divided into four regional Ecological Management
the Delta or depend on it for nesting or wintering

Units: North Delta, East Delta, South Delta, and
habitat. Despite many changes, the Delta remains a Gentral and West Delta Ecological Management
productive nursery grounds and migratory route for Units.
many species. Four runs of chinook salmon,

~ ~
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Suisun Bay to the west of the Delta. Areas with SRA
habitat are fragmented and subject to excessive
erosion from wind- and boat-generated waves.
Sh~:!!ow shoal areas are small and fragmented and are
sut :t to excessive water velocities and periodic
dreciging that degrade or scour them.

In many areas, agricultural lands have become
surrogate habitat for wildlife, partially replacing
native habitats. For example, natural wetlands have
been replaced by rice fields as habitat for waterfowl

,, \ and natural grasses have been replaced by
Location Map of the Sacramento-San Joaquin Delta agricultural grains, corn, and alfalfa which provide

Ecological Management Zone and Units. food for geese and cranes. Agricultural lands have
important benefits for wildlife in the Delta, but are

The Delta is the easternmost portion of the estuary, not a substitute for natural habitat.
and today is clearly delineated by a legal boundary
tha; includes the areas that historically were Remaining channels and sloughs have been modified

intertidal, along with supratidal portions of the to become water conveyance "facilities" and flood

floodplains of the Sacramento and SanJoaquin rivers, control features. These modifications resulted in

Today’s legal Delta extends between the upper extent elevated water velocities and loss of structural

of the tidewater (near the city of Sacramento on the diversity. The few remaining small dead-end sloughs

Sacramento River and Mossdale on the San Joaquin have lost their SRA habitat, are choked with water

River) and Chipps Island to the west, and hyacinth, and have poor water quality from

encompasses the lower portions of the Sacramento agricultural and dairy runoff. Reclamation of Delta

and San Joaquin river-floodplain systems as well as islands has cut off miles of dead-end sloughs that

those of some lesser tributaries (e.g., Mokelumne once drained extensive tidal wetlands and has
significantly reduced the amount of land-waterRiver, Calaveras River).                                interface.

The Sacramento-San Joaquin Delta Ecological
Management Zone is characterized by a mosaic of Geographic Information System (GIS) program

habitats that support the system’s fish, wildlife, and analysis of 1906 U.S. Geological Survey maps by the

plant resources. Instream and surrounding California Department of Fish and Game (CDFG)

topographic features influence ecological processes provided estimates of the historical wetted perimeter

and functions and are major determinants of aquatic in Delta sloughs and channels and tidal wetlands.

community potential. Both the quality and quantity fNote: Wetted perimeter is the linear measurement

of available habitat affect the structure and of shoreline. Total wetted perimeter is compared to

composition of the Delta’s biological communities, the total acreages of related dry land within a def~ned

Currently, much of the remaining natural habitats area to calculate a ratio of wetted perimeter to land

consists of small, scattered, and degraded parcels, acreage. Higher ratios of wetted perimeter indicate a

Other, more common wildlife habitats on agricultural more extensive mosaic of habitats (e.g., backwaters,

lands are at risk of loss because of levee failures, sloughs, floodplains, marshes, and islands).J The

Important aquatic habitats are severely limited by 1906 maps were the earliest available, and even then

levees and flood control systems, many Delta levees had already been constructed.
These perimeter calculations were compared to

Important aquatic habitats in the Delta include similar data from GIS mapping by Pacific Meridian
shaded riverine aquatic (SRA) habitat; vegetated and for CDFG using 1993 satellite imagery. That
non-vegetated shallow shoal areas; open-ended comparison indicated that there have been wetted
sloughs, both large and small; and small dead-end perimeter reductions in three of the four Delta
sloughs. The large, open river channels of the Ecological Management Units since 1906. Wetted
Sacramento and San Joaquin rivers in the central and perimeter reductions ranged from 25.2% to 44.7%.
western Delta are more like the tidal embayments of
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I Winter flows have fallen from the 15,000- to
Change in Ratio of Wetted Perimeter 60,000-cfs range to the 7,000- to 35,000-cfs range

I 1906 to 1993 because much runoff from winter rains is now stored
(Ratio of water to land acreage) in foothill reservoirs. Flows in years with the highest

rainfall are relatively unchanged, although short-term
Ecological Perceatage peaks are attenuated by flood control storage in theUnit 1906 1993 ofchause

larger foothill reservoirs.
North Delta 3.4 4.5 +32.3%

Much of the Delta outflow is made up of Sacramento
East Delta 10.5 7.! -32.4% River flow entering the Delta near Sacramento.

South Delta 11.9 8.9 -25.2% Although inflows through the Sacramento River
channel reach 60,000 to 80,000 cfs in winter and
spring of wet years, inflows are generally less than

Central Valley water supply and hydroelectric 30,000 cfs. In the driest years, inflows range from

projects have had a large effect on the freshwater flow 5,000 to 9,000 cfs through the entire year, while in

i through the Delta. Spring flows that, before water dry years they range from 8,000 to 15,000 cfs. In wet

projects, averaged 20,000 to 40,000 cubic feet per years, floodflows that average up to 130,000 cfs per

second (cfs) in dry years and 40,000 to 60,000 cfs in month enter the Delta from the Yolo Bypass through

normal years have, in recent decades, averaged only Cache Slough.

I 6,000 to 10,000 cfs in dry years and 15,000 to
30,000 cfs in normal years. In the driest years, spring
flows were once 8,000 to 14,000 cfs, while under
present conditions they average only 2,500 to 3,000
cfs.

i In dry and normal years, summer outflow from the
Delta has remained in the 4,000 to 8,000 cfs range
because water is released from reservoirs to keep salt-
water from entering the Delta. Summer inflows that
were only 4,000 to 8,000 cfs in dry and normalyears
now exceed 10,000 cfs as water is released from
reservoirs to satisfy demands for water diversions.

!
Historical Delta Inflow from San Joaquin River Flow measured at
Vernalis, 1972-1992 (Dry year is the 20th percentile year; normal

year is the 50th percentile or median year.)

Most of the remaining inflow Co the Delta comes
from the Mokelumne River the San Joaquinand
River. The Mokelumne River contributes only 100 to
300 cfs in dry and normal years. The San Joaquin
River flows make up most of the remainder with
average monthly flows of 500 to 1,500 cfs in dry
years, 1,500 to 3,500 cfs in normal years, and up to
20,000 to 40,000 cfs in wet years.

Water diversions from the Delta may reduce outflows
by as much as 14,000 cfs. Of that total, small Delta
agriculture diversions combine to divert up to

Historical Delta Inflow from Sacramento River measured at Freeport,
1972-1992 (Dry year is the 20th percentile year; normal year is the approximately 3,000 cfs during peak irrigation

50th percentile or median year.)
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seasons. State Water Project (SWP) and Central Reductions in spring freshwater flow into the Delta
Valley Project (CVP) pumping plants in the southern and the loss of riparian vegetative cover have led to
Delta can divert up to 11,000 cfs. slightly increased water temperatures in the Delta.

Agricultural and other discharges into the Delta
including power plant cooling water have also
increased Delta water temperatures. Maintaining
water temperatures in the Delta during the
transitions in spring and fall is necessary to meet the
needs of migrating salmon and steelhead passing
through the Delta. Reduced March to May inflows
and loss of riparian (waterside) and SRA habitats in
the Delta have also contributed to higher water
temperatures in the Delta.

Changes in Delta channel hydraulics (water flows)
began in the mid-19th century with land reclamation
that restricted flows to narrow channels of levees.
Floodflows that once spilled into a vast floodplain are
now confined to narrow channels. These same

Historical Delta Outflow for 1972-1992 (Dry year is the 20th channels later became conduits for carrying water to

percentile year; normal year is the 50th percentile or median year.) water-export facilities in the central and south Delta.
In 1951, the CVP began to transport water from the

Natural floodplains and flood processes are the south Delta at Tracy to the Delta-Mendota Canal.

periodic flooding of the floodplain during peak flow That same year, operation of the Delta Cross Channel

events that would typically occur in late winter and (DCC) began to allow Sacramento River water to

spring of all but the driest years. Land reclamation flow through interior Delta channels to the south

and levee construction have eliminated much of the Delta export facilities at Tracy. South Delta export
facilities were increased with the addition of the SWPnatural Delta floodplain, forcing waters rapidly to

exit the Delta through confined channels. Only the pumping plant at Byron in the late 1960s. In 1968,

Yolo Bypass and adjoining leveed islands are the SWP began to transport Delta water through the

periodically flooded to help carry large flows coming California Aqueduct to southern California.

down the Sacramento River. Existing hydraulic conditions inhibit the function of
Delta channels as migration corridors and rearing
habitat for salmon and other anadromous fish,
including steelhead, striped bass, American shad,
white sturgeon, and green sturgeon. Native resident
fish such as delta smelt and splittail also depend on
natural hydraulic processes, as hydraulic conditions
determine physical habitat characteristics and50000

~ 40000 foodweb (all of the food chains) production (i.e., by
~ controlling the residence time of water in Delta
o~ 30000

channels). Natural hydraulic conditions benefit otheru. 20000
resident freshwater and estuarine fish, including

10000 longfin smelt, tule perch, threadfin shad, white
0 catfish, largemouth bass, and starry flounder. Low

J F M A M J J A $ O N D residence time in Delta channels and sloughs
decreases biological productivity and habitat value.

[] Normal Year    [] Dr~Year

Unimpaired Delta Outflow Estimated for Period 1972-1992 (Dry Channel hydraulics once were relatively unaltered in

year is the 20th percentile; normal year is the 50th percentile or the Delta. In November through March, an
median year.) important period for aquatic species, hydraulic
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I           changes were insignificant in the 1950s and 1960s, as
measured using an indicator of hydraulic conditions

I provided by output from a particle transport model Species-Habitat Associations
(DeltaMOVE). However, by the 1980s, there had
been a dramatic increase in unhealthy channel

Species Habitats

i hydraulic conditions in locations such as the Central Swainson’s hawk Riparian/Agricultural
and West Delta. Aquatic foodweb productivity in the
Delta has declined over the past several decades and

Clapper rai! Tidal emergent wet!and

is the subject of ongoing focused research activities. Black rail Tidal Emergent wetland

was by changes Sandh~ crane Se~sonataquatica~dThe decline caused in freshwater
inflow, Delta channel hydraulics (i.e., water residence wetland, agricodrural, and
time), water diversions, water quality, and the species grassland

I composition of aquatic organism communities, brush rabbitRiparian Contiguous
Foodweb productivity, beginning at the primary woodland
production (i.e., plant cell production) level, is
essential to provide enough food to maintain

Shore andwadingbirds Aquatic andwetland,
seasonal aquatic, and

populations of important fish. Primary productivity agricultural
in the Delta depends on spring flow events in dry and Upland game birds Agricultural, riparian, and

i normal years. Spring flows deliver essential nutrients, upland
increase residence time in channels and sloughs, and
increase shallow water and wetland habitat. Waterfowl Tidalperennial aquatic,

seasonal aquatic, riparian,
agricultural, and wedandI " " Neotropical migratory birds Riparian, grassland,

....... ~ ~- _._.~-’--- - "-" ............ agricultural land

~ ~ O0
Delta smelt Shallow water, sloughs, bays

P Splitrail Marsh, floodplain, sloughs

g Striped bass Shallow water, sloughs

invertebrates depend on these habitats. Shallow-
20

water habitats around the Delta provide spawningt~ J=n liar
and rearing habitats for many native resident DeltaFeb - May - ¯ 1960sApr    JUlJun AugS~)ctN~)Vec 1950S fishes. They also provide important rearing and
migratory habitats for many Central Valley chinook

Month salmon and steelhead. Tidal perennial aquatic habitat

I Historic Calculated Entrainment Indices of the Central and West benefits native waterfowl, wading and shorebirds, andDelta Ecological Management Unit.
wildlife, as well as native plants that depend on such
habitats.

The loss of tidal marshes (historic rule marshes) to
I agricultural conversion probably constituted one of Lakes and ponds simple invertebratesupport

the greatest causes of loss of productivity and a communities, riparian habitat, and wintering

change in the nature of the aquatic foodweb (i.e., a waterfowl. Examples of nontidal perennial aquatic

change from a detritus-based food web characteristic habitats include the Stone Lakes in the North Delta

of marshes to a more phytoplankton-based food web). Ecological Management Unit near Sacramento and

Along with the loss of tidal marshes in the Delta to the "blow out ponds," or ponds remaining after levee

I land reclamation came the loss of shallow-water breaks on islands such as Venice Island and Webb

aquatic habitats (e.g., small sloughs, ponds). Many Tract. Most ponds also support introduced species

native resident and anadromous fish and estuarine such as the bullfrog and largemouth bass, which
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reduce the value of these ponds to special-status Nearly two-thirds of the reclamation of the
species such as the red-legged frog. Introduced Sacramento-San Joaquin Delta Ecological
species also reduce the habitat’s value as brood water Management Zone for farmland occurred before
for nesting waterfowl. Such habitats within the Delta 1906. Thirty percent of the lands reclaimed before
also benefit waterfowl, as well as many plant and 1900 were in the North Delta and East Delta
wildlife species, including many rare or declining Ecological Management Units, 38% in the South
special status species. Delta Ecological Management Unit, and only 2% in

the Central and West Delta Ecological Management
After more than 100 years of land reclamation Unit. Most of the remaining tidal wetlands lack
activities in the Delta, many linear miles of natural adjacent upland transition habitat and other
sloughs have been lost. Sloughs are important attributes of fully functioning tidal wetlands. This
spawning and rearing areas for many native Delta was caused by upstream water development, in-Delta
fish species, as well as waterfowl and wildlife. Of export facilities, adjacent levee maintenance practices,
those natural sloughs that remain, most have been agricultural practices, and urban and industrial
severely degraded by dredging, levee confinement, development.
loss of riparian vegetation, high water flow,
infestationof water hyacinth, and poor water quality Tidal wetlands provide important habitats for many
(i.e., many receive agricultural drain water), species of plants, waterfowl, and wildlife. In addition,

wetlands provide an important contribution of plant
Shoals are simple underwater islands or shallows in (dead material) and nutrient recycling to the aquatic
otherwise deeper channels of the Delta. Channel. foodweb of the Bay-Delta estuary, as well as
islands and shoals provide valuable fish and wildlife important habitat to some species of fish and aquatic
habitat within the confined reaches of Delta channels, invertebrates.
Only "tule islands" or "berm islands" contain some
original native Delta habitats. These islands are found Seasonal wetlands include vernal pools, wet meadows
in Delta channels where the distance between levees or pastures, and other seasonally wetted habitats such
is wide enough that past dredging activities left a as managed duck clubs in the Delta floodplain. Most
remnant strip where soils were deposited at an of this habitat is located on leveed lands or in
elevation high enough to support tules and cattails, floodplain bypasses such as the Yolo Bypass. Such
Such islands generally have shallow water and SRA habitats were once very abundant during the winter
habitats, as well as tidal marsh and riparian habitats, rainy season or after seasonal flooding of the Delta.
The number and acreage of channel islands have With reclamation, flooding occurs primarily from
declined over the past several decades from dredging, accumulation of rainwater behind levees, from
wave and wake erosion, and levee maintenance, directed overflow of flood waters to bypasses, or from

flooding leveed lands (e.g., managed wetlands).
Tidal marshes, once the most widespread habitat in" Seasonal wetlands are important habitat to many
the Delta, are now restricted to remnant patches. A species of fish, waterfowl, shorebirds, and wildlife.GIS analysis of 1906 U.S. Geological Survey maps
determined the extent of change in tidal wetland Acres of Tidal Fresh
since 1906. Extensive losses of tidal wetland habitats Emergent Wetland (Marsh)
in three of the four Delta Ecological Management

Ecological PercentageUnits have exceeded 87,000 acres from 1906 to Managernen 1906 1993 of change
1993. These losses represent only a portion of the t tJrat
change that have taken place since reclamation began

North Delta 53,660 4,640 -91.3in the mid-nineteenth century. It has been estimated
that circa 1850, about 310,000 acres of the Delta East Delta 7,600 1,270 -83.3

consisted of tidal wetlands in a mosaic dominated by South Delta 470 650 +38.3
emergent vegetation, and included smaller tidal
marsh drainage channels and open-water lakes and Central and 37,170 5,040 -86.4

ponds (Atwater and Belknap 1980). west Delta

Total 98,900 11,600 -88.6
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-I
I Upland habitats are found mainly on the outer edges supports a variety of wintering and breeding raptors.

of the Delta and consist primarily of grasslands and Preferred habitat consists of tall trees for nesting and

i remnant oak woodland and oak savanna. Of these, perching near open agricultural fields that support
perennial grasslands are an important transition small rodents and insects for prey. Both pasture land
habitat for many Delta wildlife species. They are also and alfalfa fields support abundant rodent

I buffers to protect wetland and riparian habitats, populations.
Much of the grassland habitat adjacent to the Delta

The Swainson’s hawk, a raptor species listed by thehas been lost to agriculture (e.g., grain, vineyards,
and orchards) and development (e.g., home State as threatened, breeds and occasionally winters

I construction, golf courses). Grasslands provide in the Delta. One of the highest breeding densities of

habitats for many Delta plant and animal species. Swainson’s hawks in the Central Valley is found on
the eastern edges of the Delta, primarily along the

I Riparian habitat, both forest and shrub, is found on upland margins in areas adjacent with pastures,
the water and land side of levees, berms, berm alfalfa croplands, and grasslands. The present-day
islands, and in the interior of some Delta islands. This Delta is mostly farmland, occupying over 86% of the
habitat ranges in value from disturbed (i.e., sparse, dry-land area. The wildlife habitat value of thesei value)to relatively (i.e., dense, depends on crop types agriculturallow undisturbed lands and
diverse, high value). The highest value riparian practices employed, including flooding and tillage
habitat has a dense and diverse canopy structure with regimes. The farmed "wetlands" of the Delta are

I abundant leaf and invertebrate biomass. The canopy important for wintering water birds, including
and large woody debris in adjacent aquatic habitats shorebirds, geese, swans, ducks, and sandhill cranes,
provide shaded riverine aquatic habitats on which supporting 10% of all waterfowl wintering in the

i many important fish and wildlife depend during State. The value of agricultural lands to other
some portion of the life cycles. The lower value migratory birds is much greater. For example, the
riparian habitat is frequently mowed, disced, or Delta is extremely important for tundra swans and

~i [] sprayed with herbicides, resulting in a sparse, habitat greater sandhill cranes. In average years, 70% to 85%
structure with low diversity, of the tundra swans in the Pacific Flyway winter in

the Central Valley; 90% of this use occurs in just
Riparian habitat is used by more terrestrial wildlife eight counties with the Delta being a major use area.
species than any other Delta habitat type. From

7 about 1850 to the turn of the century most of the Water diversions in the Delta divert up to 14,000 cfs
riparian forests in the Delta were decimated for of the freshwater inflow to the Delta. Though

I fuelwood as a result of the gold rush, river navigation, diversions vary seasonally, relatively high rates can
and agricultural clearing. Remnant patches are found occur in any month. Water diverted from the Delta
on levees, channel islands, and along the margins of is used throughout much of the central and southern
the Delta. Riparian habitats and their adjacent portion of the State.I shaded riverine habitat benefitaquatic manyspecies
of fish and wildlife. With many diversions unscreened or poorly screened

great numbers of fish and aquatic invertebrates are

I Inland dune scrub habitat is found in the south and entrained with the water. Lack of adequate screening
west portions of the Delta in areas where wind-blown and location of water diversions in sensitive areas of
sand is deposited along margins of the Delta. Inland the Delta contribute to the loss of important fish and
dune habitat has unique native plant communities aquatic foodweb organisms.
including two special-status species.Much of the
dune habitat has been lost to industrial and urban Levee construction and bank protection have led to

development, the loss of riparian, wetland, and shallow-water

i habitat throughout the Delta. Habitat on levees and
Agricultural habitats also support populations of shorelines needs improvement to restore the variety
small animals, such as rodents, reptiles, and of species and ecological functions needed for aquatic

i amphibians, and provide opportunities for foraging and wildlife resources of the Delta.
raptors. Nonflooded fields and pastures are also
habitats for pheasant, quail, and dove. The Delta Dredging and disposal of dredge materials have

contributed to the loss and degradation of important
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aquatic habitat and vegetated berm islands in the fresh and brackish bays and sloughs of the Delta.
Delta. Delta smelt decline is related to poor habitat

conditions during periods of drought, but are also
Over the past several decades, the accidental adversely affected by water diversions throughout the
introduction of many marine and estuarine organisms Delta. Delta smelt benefit from high freshwater
from the ballast waters of ships from the Far East has inflow, particularly during the late winter and spring
greatlychangedthe planktonand benthic(bottom of dry years. Their recovery depends on adequate
and shore dwelling) invertebrates of the Delta with slough and shallow water habitat, reduced effects of
further effects up the foodweb. Further changes can

water diversions, and increased productivity of the
be expected if restrictions are not made on ballast aquatic foodweb.
water releases into the San Francisco Bay and Delta.
Other important routes for the introduction of The longfin smelt populations of the Bay-Delta live
invasive species include overland at border crossings, within the brackish water and saltwater of northern
aquaculture operations, and commercial bait dealers. San Francisco Bay and migrate upstream into the

Delta to spawn. The decline in the longfin smelt
The numbers of predatory fish have increased at population has coincided with a number of changes
certain locations in the Delta (e.g., Clifton Court in the estuary including: low flows in late winter and
Forebay, docks, piers, etc.) and losses of some resident spring, reduced freshwater flows through the Delta
and anadromous fish to predation may limit their and into Suisun Bay, water diversion (particularly in
recovery. Predators may reduce populations of drier years), and contaminants.
important fish, including chinook salmon, steelhead,
and delta smelt. Like delta smelt, splittail are a native resident species

of the Delta and Bay that depend on the Delta for
Large amounts of toxins continue to enter the Delta spawning, rearing, and feeding. The Delta splittail
from municipal, industrial, and agricultural population declined during droughts but has
discharges. The toxins have demonstrated in bioassay rebounded in recent years. Splittail depend primarily
potential adverse effect on the health, survival, and on shallow water habitats for spawning including
reproduction of many important Delta fish and their shorelines, sloughs, and aquatic habitats associated
foodweb organisms. Toxins in the tissues of the fish with wetlands and seasonal floodplains (e.g., the Yolo
are also a human health risk to people who eat Delta Bypass in the north Delta). The splittail population
fish. Continued reductions of toxins from discharges will benefit from improved wetland and slough
and from releases of toxins from the sediment (e.g., habitat, a more productive aquatic foodweb, reduced
those disturbed by natural forces and dredging) are loss to predation, improved estuarine hydraulics, and
essential to the restoration program, higher late-winter and spring freshwater flows during

The legal and illegal harvest of fish may limit dry years.

recovery of some populations in the Delta and its White sturgeon and green sturgeon populations in
watersheds. Harvest of chinook salmon, steelhead, the Central Valley use the Delta for migrating,
and sturgeon in the Delta may affect recovery of feeding, and as a nursery area. Populations appear to
these populations. Harvest enforcement and be stable. Do to lack of specific data for green
management help sustain important fish populations sturgeon, however, the implication that this species
from overharvest, is stable may be inaccurate. Sturgeon benefit from
Boat traflqc in the Delta contributes to the erosion of high late-winter and spring freshwater inflow, a

remaining shallow water, riparian, and wetland productive aquatic foodweb, and slough habitats in

habitat along Delta channels and degrades water the Delta. Legal and illegal harvest and losses to

quality from fuel and oil spills. High boat speeds and water diversions may be limiting their abundance.

traffic endanger remnant habitat and limit the Four runs of chinook salmon use Central Valley
success of habitat restoration, waterways. All four runs depend on the Delta during

The delta smelt population of the Bay-Delta estuary at least a portion of their life cycle. The Delta

is a federally listed threatened species. It depends on provides migratory and rearing habitat for salmon in

the Delta for spawning and rearing habitat. It lives in all but the warmest summer months. Tidal perennial
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marsh habitat and adjoining sloughs and. aquatic hatchery-reared fish may be necessary to sustain the
habitats in the Delta are important fry rearing population under present limiting factors.

American is an spawns in
habitats.

shad anadromousfish that
Many populations of chinook salmon have declined in the Sacramento River and its major tributaries. They
recent decades. The decline was caused by a pass through the Delta on their upstream spawning
combination of ocean, river, and Delta factors, migration in spring. In the fall, young migrate
Reductions in freshwater flow through the Delta and through the Delta on their way to the ocean. A
increases in water diversions have led to declines in portion of the population spawns and rears in the
salmon populations. Improving late-winter and Delta. Low productivity in periods of drought is a
spring freshwater flows through the Delta and concern. American shad production increases with
reducing losses to diversions are essential to the higher late-winter and spring freshwater flow
recovery of salmon. Chinook salmon also benefit from through the Delta in dry and normal rainfall years.
lower water temperatures in spring and fall, adequate Improved aquatic foodweb production and lower
aquatic habitats, and high foodweb productivity, relative export rates at water diversions will benefit
Many juvenile chinook saJmon are lost to water American Shad.

Many native and non-native fish species are residents
diversionsandpredators.

Steelhead usage of the delta-estuary is not well of the Delta. Resident fish populations, like delta
known and has not been studied. At the very least, smelt and splittail, will benefit from improved
they utilize the delta waterways for migration to and aquatic habitats and foodweb production. Many
from the spawning and rearing tributaries. Generally, native fish species have declined gradually over the
estuaries provide important - and on some small past century from loss of habitats and introductions
coastal tributaries, essential habitat for of non-native fishes. More native residentrearing recently,
steelhead, but usage of the Sacramento-SanJoaquin species have further declined from changes in
delta-estuary by steelhead for this purpose is freshwater flow, water diversions, poor waterquality,
unknown. Occurrences of juvenile steelhead are not and further non-native species introductions and
uncommon at the CVP and SWP £rsh salvage habitat degradation. For many of these species,
facilities, but they are not salvaged in as great a improvements in their native habitats such as sloughs
number as are chinook salmon. This could reflect a and tidal marshes, is essential to their restoration.
much lower abundance of steelhead in the Central Native residents will also benefit from more natural
Valley system or it could be the result of the larger freshwater flow patterns, improved water quality, and
size of steelhead smolts, compared to salmon smolts, reduced losses to water diversions.
when they are emigrating to the ocean (larger £rsh are
better able to avoid entrainment). Bay-Delta aquatic foodweb organisms include

bacteria, algae, zooplankton (e.g., copepods and
The striped bass population of San Francisco Bay and cladocerans), epibenthic invertebrates (e.g., crayfish,
the Sacramento and San Joaquin rivers depends on Neomysis and Crangon shrimp), and benthic
the Delta for much of its life cycle. The Delta invertebrates (e.g., clams). Foodweb organisms are
provides important spawning and rearing habitat for essential for the survival and productivity of fish,
striped bass. Reductions in freshwater flow and shorebird and other higher order animal populations
increases water diversions have resulted in striped in the Bay-Delta estuary. Some organisms are non-
bass population declines over the past several decades, native species (e.g., certain zooplankton and Asian
Poor water quality in the Delta also be limiting clams) that be detrimental native andmay may to species
the survival of young and adults. Striped bass also the foodweb in general. Recent declines in aquatic
benefit from high aquatic foodweb productivity. Loss foodweb organisms of the Bay-Delta, particularly in
of tidal perennial aquatic, wetland, and slough drier years, has caused a reduction in overall Bay-
habitats may also limit production of striped bass. Delta productivity. Important aquatic foodweb
Many striped bass young are lost in water exported organisms include algae, bacteria, rotifers, copepods,
through water diversions. Artificially rearing young cladocera, and mysid shrimp.
striped bass salvaged at the south Delta pumping
plant fish facilities or supplementing production with
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The western spadefoot and California tiger wetlands and agricultural habitats should help
salamander occur throughout much of the Central toward recovery of the greater sandhill crane
Valley, San Francisco Bay, and coast ranges and population.
foothills below 3,000 feet, as well as along the coast
in the southern portion of the State. Declining Herons, egrets, and other shorebirds and wading

populations have warranted their designation as birds breed and winter throughout the Central Valley

species of special concern and species of concern by and the Delta. Their populations depend on aquatic

the California Department of Fish and Game (DFG) and wetland habitats. Shorebirds and wading birds
will benefit from restoration of wetland, riparian,

and U.S. Fish and Wildlife Service, respectively.
Major factors that limit these resources’ contribution aquatic, and agricultural habitats.

to the health of the Delta are related to adverse The riparian brush rabbit is associated with riparian
effects of conversion of seasonal wetlands and habitats of the Central Valley floodplain. It has been
adjacent uplands to other land uses and excessive eliminated from the Delta from loss of riparian
mortality resulting from introduction of non-native habitat. Elsewhere, the population and distribution of
predators and some land use practices, this species have declined substantially, primarily as

The California red-legged frog is California’s largest a result of the loss or degradation of its habitat. The

native frog. Its habitat is characterized by dense, loss of habitat and declining populations have

shrubby riparian vegetation associated with deep, warranted its listing as endangered under the

still, or slow-moving water that supports emergent California Endangered Species Act.

vegetation. The distribution and population of this The major factor that limits this resource’s
species has declined substantially, primarily as a contribution to the health of the Delta is related to
result of habitat loss or degradation and excessive adverse effects of the historical loss and degradation
predation. The loss of habitat and declining condition of the mature riparian forests, on which the riparian
of the species’ population have warranted its listing as brush rabbit depends, in the Delta and San Joaqnin
threatened under the federal Endangered Species Act River floodplain.
and a Species of Special Concern by DFG. Major
factors that limit this resource’s contribution to the Many species of waterfowl overwinter in the Delta

health of the Delta are related to adverse effects of and depend on high-quality foraging habitats to

the loss or degradation of critical wetland and replenish their energy reserves. They depend on

riparian habitats and the introduction of non-native wetland, riparian, aquatic, and agricultural habitats.

predators. Many species of resident and migratory waterfowl
will benefit from improved aquatic, wetland, riparian,

Once possibly abundant in the Delta, the giant garter and agricultural habitats.
snake and western pond turtle are now rare there.
Improvements in wetland, riparian, and grassland Upland game species are of high interest to

habitats around the margins of the Delta could recreational hunters in the Bay-Delta and contribute

greatly benefit these species, to California’s economy through the sale of hunting-
related equipment and hunting-related expenditures.

Once abundant in the Delta, Swainson’s hawk is now Major factors that limit this resource’s contribution to
rare. Improvements in agricultural and riparian the health of the Delta are related to adverse effects
habitats will aid in the recovery of the Swainson’s of conversion of native upland habitats for
hawk. agricultural, industrial, and urban uses, and land use

A long-term decline in emergent wetlands has practices that degrade habitats used by these species.

reduced the population of California black rail in the Neotropical bird species breed in North America and
Delta. Restoring emergent wetlands in the Delta winter in Central and South America. Many species
should aid in the recovery of the California black rail. of neotropical migratory birds migrate through or

The population of greater sandhill crane in the breed in the Bay-Delta. These species are a significant

Central Valley has declined over the past century component of the ecosystem. These species are of

with the loss of permanent and seasonally flooded high interest to recreational bird watchers, and

wetlands. Improvementsin seasonally flooded contribute to California’s economy through sales of
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I equipment and other bird-watching-related ¯ special status plant species
expenditures. There have been substantial losses of ¯ Sacramento perch

I historic habitat used by these species and available ¯ riparian brush rabbit
information suggests that population levels for many ¯ greater sandhill crane
of these species is declining. ¯ western yellow-billed cuckoo

i ¯ California red-legged frogMajor factors that limit this resource’s contribution to
the health of the Delta are related to adverse effects

¯ western pond turtle
¯ Lange’s metalmark butterfly

of conversion of native habitats for agricultural, ¯ native resident fishes
I industrial, and urban uses, and land use practices that ¯ migratory waterfowl

degrade habitats used by these species. ¯ shorebird guild
The Lange’s metalmark and the delta green ground ¯ wading bird guild

I beetle, both federally listed endangered species, and ¯ neotropical migratory bird guild
the valley elderberry longhorn beetle (VELB), a ¯ Bay-Delta foodweb organisms

federally listed threatened species, are respectively
¯ white sturgeon
¯ striped bassI associated with inland dune, vernal pool, and riparian Americanshad

habitats. The distribution and populations of these ¯ non-native warmwater gamefishspecies have declined substantially, primarily as a ¯ upland gameresult of the loss or degradation of these habitats
within their range. The loss of habitat and declining
condition of these species populations have warranted

OESCRIPTIONS OFtheir listing as threatened or endangered under the
ECOLOGICAL MANAGEMENT:~ federal Endangered Species Act.

Major factors that limit this resource’s contribution to U NITS

i . the health of the Delta are related to adverse effects NORTH DELTA ECOLOGICAL
of conversion of native habitats for agricultural, MANAGEMENT UNITindustrial, and urban uses, and land and water

i management practices that degrade habitats used byThe North Delta Ecological Management Unit is
these species, bounded on the south and east by the Sacramento
Once abundant in riparian woodlands of the Delta,       River. Notable features are the Yolo Bypass, the

I yellow-billed cuckoo have declined with the loss ofSacramento deep water channel, the Cache Slough

riparian habitats there. The yellow-billed cuckoo will
complex, the Sacramento River and adjoining

benefit from improvements in habitat that result sloughs, the Snodgrass Slough and Stone Lakes
complex, and the Delta Cross Channel (DCC) gates

i from efforts to protect, maintain, and restore riparian
and riverine aquatic habitats throughout the Delta.which, when open, allow Sacramento River water to

flow into the forks of the lower Mokelumne River.
Land elevations generally range from 5 feet below toLIST OF SPECIES TO BENEFIT FROM

I RESTOP,~TION ACTIONS IN THE DELTA 10 feet above mean sea level.

ECOLOGICAL MANAGEMENT ZONE The size of the unit is approximately 235,000 acres.
As with the Delta’s other units, the primary land use

¯ delta smelt is agriculture with more than 60% or 141,000 acres
¯ longfin smelt in field crops, orchards, and vineyards.
¯ green sturgeon Approximately 5% of the unit consists of riparian,

I ¯ Sacramento splittail oak woodland, freshwater marsh, and seasonal
¯ chinook salmon (all runs) wetland. (See tables in this section.) Much of the¯ steelhead trout permanent and seasonal wetland habitat is found in¯ lamprey (all species) the Yolo Bypass, Cosumnes River Preserve, and Stone¯ California black rail Lakesarea.¯ Swainson’s hawk
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Hydraulic processes in the North Delta Ecological EAST DELTA ECOLOGICAL
Management Unit are influence.’ ’~’v tides, upstream MANAGEMENT UNIT
water releases, weather, channe    ersions, and river
inflow. Unimpeded tidal action ,;,to tidal wetlands The East Delta Ecological Management Unit is
affects sediment and nutrient supplies into those bounded on the northwest by the Sacramento River;
wetlands and natural marsh successional processes, on the northeast by the Mokelumne and Cosumnes
Tidal action and floodwater discharges from the rivers rivers; and on the south by Highway 12, the South
and Yolo Bypass transport nutrients and organic Fork of the Mokelumne River, White and
carbon into aquatic habitats of the Delta and San Disappointment Sloughs, and the San Joaquin River.

Notable features are Georgiana Slough, the DCC, theFranciscoBay.
Cosumnes River Preserve, and the Woodbridge

Hydraulic processes have been modified in the North Ecological Reserve.
Delta Ecological Management Unit since the 1890s.
Reductions in flow from the Mokelumne River began
in the early 1890s with diversions by the North DeltaEcologicalManagementUnit
Woodbridge Irrigation District. Further diversions Land Use
began with the completion of the Mokelumne River Land use Acres
Aqueduct in the 1930s. Additional agricultural
diversions from the river were developed in the 1960s Non-flooded Ag 118,011

when the present level of diversions f~om the Flooded Ag 14,528
Mokelumne River was reached. The construction of
the Yolo Bypass significantly altered hydraulic Orchard 2,832
patterns during above normal and wet water years. V~es 5,805
The DCC gates began operation in 1951 and
increased the flow of Sacramento River water into the Total cultivated’ 141,176

East Delta Ecological Management Unit and away Grass 42,194
from the mainsrem Sacramento River below Walnut
Grove. Other 52,480

Hydraulic patterns have been further modified by the
Total 235,850

significant export pumping beginning in 1951 for the
CVP and in 1968 for the SWP. The Barker Slough
pumping plant at the east end of Lindsey Slough in Land elevations in this unit generally range from 10

the Cache Slough complex was completed in 1988; it feet below to 10 feet above mean sea level with the

exports water directly from the North Delta western halfoftheunit ranging from 10feet below

Ecological Management Unit to the North Bay to 5 feet below mean sea level and the eastern half
ranging from 5 feet below to 10 feet above mean seaAqueduct.
level. These elevations are generally higher that

Current hydraulic conditions in the North Delta elevations in other regions of the Delta. Elevation is
Ecological Management Unit affect the ability of this an important factor in evaluating the quality of
Ecological Management Unit to support channels habitats and in designing habitat restoration projects.
with suitable residence times and natural net flows;
to provide adequate transport flows to the lower This Ecological Management Unit consists of more

than 100,000 acres. It contains both forks of theestuary; and to supporthigh-qualityrearing and

spawning habitat, nutrient cycling, and foodweb Mokelumne River, the Cosumnes River, three dead-

integrity, end sloughs (Beaver, Hog, and ~Sycamore), and
important waterfowl wintering and sandhill crane

The effects of many small unscreened diversions in foraging and roosting areas. As with the Delta’s other
the North Delta Ecological Management Unit are units, the primary land use is agriculture with more
undocumented, than 68% in field crops, orchards, and vineyards. (See

the table in this section for land use acreage.)
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I

nutrient supplies. These supplies influence the natural
marsh successional processes. Tidal outflows transpoit

I East Delta Ecological Management Unit nutrients and carbon into Bay-Delta aquatic habitats.
Habitat Acreage Hydraulic processes have been modified in the east

Delta since the 1800s. Reductions in flow from the
Habitat Acres Mokelumne River began in the late 1800s andI continued decline into the 1960s. The DCCto gates

Riparian scrub 714 began operating in 1951 and increased the flow of

i
Riparian woodland 2,201 Sacramento River water into the East Delta

Ecological Management Unit. Hydraulic patterns
Fresh emergent wetland (marsh) 1,270 have been further modified by the significant export

Seasonal wetland 635 pumping, which began in 1951 for the CVP and in

I 1968 for the SWP.
Total 4,820

Current hydraulic conditions in the east Delta are
unhealthy. These conditions reduce the ability of this
Ecological Management Unit to provide suitable
residence times and more natural net flows, toLess than 5 % of the east Delta consists of riparian, provide adequate transport flows to the central and

oak woodland, fresh emergent wetland, and seasonal west Delta, and to support high-quality rearing and
wetland habitats. Much of the riparian and spawning habitat, nutrient cycling, and foodweb
permanent and seasonal wetland habitats are found integrity.
along the Cosumnes and Mokelumne rivers and in

I the White Slough Wildlife Area. The effects of the many small unscreened diversions

Hydraulic processes in the east Delta are influenced
in the east Delta are unknown.

i by tides, river inflow, weather, channel diversions, SOUTH DELTA I~COLOGICAL
¯ and upstream water releases.. Unimpeded tidal action MANAGEMENT UNIT

into tidal wetlands affects the habitat’s sediment and
The South Delta.Ecological Management Unit is

I bounded on the north by the San Joaquin River,
Turner Cut, Whiskey Slough, Trapper Slough,
Victoria Canal, and Italian Slough. Notable features

East Delta Ecological Management Unit are the San Joaquin, Old, and Middle rivers; Clifton
Land Use Court Forebay; and the State and federal fish

LaadUse Acres protection and export facilities. Land elevations
generally range from 10 feet below to 10 feet above

Non-flooded Ag 58,937 mean sea level. Only about half of the unit is at or ¯
Flooded Ag 6,054 slightly higher than sea level.

I Orchard 870 This Ecological Management Unit consists of more

V~es 2,6~3 than 177,000 acres. The primary land use is
agriculture with more than 60% in field crops,

I Totalcultivated 6s,~14 orchards, and vineyards. Less than 2% of this
Grass lO,9O6 Ecological Management Unit consists of riparian, oak

woodland, fresh emergent wetland, and seasonal
Other 21,152 wetland habitats. Much of the riparian and wetland

habitat is found in narrow bands along the SanTottl IOO,~72 Joaquin River and on small channel islands in Old
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Hydraulic processes in the south Delta are influenced
by tides, river inflow, weather, channel diversions, South Delta Ecological
temporary rock barriers in Middle River, Old River at Management Unit
Tracy, head of Old River, Grantline Canal, and water Land Use
releases from upstream reservoirs. Unimpeded tidal l.tad Use
action into tidal wetlands affects sediment and
nutrient supplies. These supplies influence the natural Nonflooded Ag 98,269
marsh successional processes. Outflows from tidal Flooded Ag 1,909
wetlands transport nutrients and carbon into aquatic
habitats of the Bay-Delta. Orchard 3,668

Vines 3,466
Hydraulic processes have been modified in the south
Delta since the 1800s. Further reduction in flow Total cultivated 107,312

started in the 1930s with the completion of the O~s 40,483
Hetch Hetchy Aqueduct from the Tuolumne River.
In the early 1940s, construction of Friant Dam began Other 29,434
tO alter hydraulic patterns significantly, particularly Total 177,229
during drier water years. The South Bay Aqueduct
began diversions directly from the South Delta
Ecological Management Unit starting in 1962.
Hydraulic patterns were further modified by the Diversions Vision in Volume I: Ecological Attributes
significant export pumping near Tracy, which began of the San Francisco Bay-Delta Watershed.)
in 1951 for the CVP and in 1968 near Byron for the
SWP. CENTRAL AND WEST DELTA

ECOLOGICAL MANAGEMENT UNIT
SouthDeltaEcologicalManagementUnit The Central and West Delta Ecological Management

Habitat Acreage Unit is bounded on the west and north by Suisun
Habitat Acres Bay, the Sacramento River, Highway 12, the South

Fork of the Mokelumne River, and White and
Riparian scrub 899 Disappointment Sloughs; and on the south by the

Riparian woodland 263 San Joaquin River, Turner Cut, Whiskey Slough,
Trapper Slough, Victoria Canal, and Italian Slough.

Fresh emergent wetland (marsh) 650 Notable features are the San Joaquin and Sacramento
Seasonal wetland 430 rivers, Frank’s Tract, the channel islands in Middle

and Old rivers, and Potato and Disappointment
Total                    2,242              Sloughs. Land elevations generally range from 10 feet

below to as deep as 21 feet below mean sea level.
Current hydraulic conditions in the south Delta are This Ecological Management Unit consists of more
unhealthy and affect the ability of this Ecological than 200,000 acres. It contains most of the mainstemManagement Unit to support channels with suitable of the San Joaquin River in the Delta. Agricultural
residence times and more natural net flows; to uses account for 48% of the area and include fieldprovide adequate transport flows to the entrapment crops, orchards, and vineyards. Approximately 3% of
zone; and to support high-quality rearing and the area consists of riparian, oak woodland, fresh
spawning habitat, nutrient cycling, and foodweb emergent wetland, and seasonal wetland. Much ofintegrity,                                               the riparian and wetland habitat is found on the

While the effects of many small unscreened extensive network of small channel islands in Old and
diversions in the south Delta are undocumented, Middle rivers; on White, Potato, and
effects of the two large export facilities on nearly all Disappointment Sloughs; along the edges of Big
Delta anadromous and resident fishes have been well Break and Frank’s Track; on the Lower Sherman
described and are very significant(See Water Island Wildlife Area; and on adjacent tide lands on
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both sides of the Sacramento River channel between Delta starting in 1962. Deliveries to the Contra
Collinsville and Rio Vista, including Decker Island Costa Canal began in 1962 directly from Rock
and adjacent channels. (See the table in this section Slough in the western portion of this unit. Hydraulic
for habitat acreage.) patterns were further modified by the significant

export pumping, which began in 195 i for the CVP
The central and west Delta contains most of the and in 1968 for the SWP.
heavily subsided (sunken) islands in the Delta.
Although nearly 98% of this unit was not reclaimed Current hydraulic conditions in the central and west
until after 1900, the highly organic soils of this unit Delta are unhealthy. The ability of this Ecological
have oxidized at an accelerated rate. This has resulted Management Unit to maintain suitable residence
in subsidence (sinking) of 20 to 30 feet in many times and provide more natural flows are restricted.
places. The subsidence has led to serious potential These restrictions inhibit adequate transport flows to
erosion of the levees around the islands and numerous the entrapment zone and reduce high-quality rearing
levee breaks in the last several decades, and spawning habitat, nutrient cycling, and foodweb

integrity.

In addition to many small unscreened agricultural
Central andWestDelta diversions (e.g., siphons and pumps), electric

Ecological Management Unit generating stations divert up to 1,500 cfs of Delta
Habitat Acreage

water. The water is diverted at Antioch, along the
Habitat Acres San Joaquin River channel, for cooling purposes.

Some juvenile Delta fish are stressed or killed in the
Riparian scrub                 1,004              water diverted for plant cooling. Though the amount

Riparian of added to the Delta is small, it is locallyWoodland 248 heat
measurable. This combined with other heatedFresh emergent wetland 5,040
discharges contributes to significant seasonal

Seasonal wetland 544 warming of Delta waters.

Total 6,836 VISION FOR THE ECOLOGICAL
MANAGEMENT ZONE

The central and west Delta has some of the highest The vision for the Sacramento-San Joaquin Delta

levels of wintering waterfowl within the Delta. They Ecological Management Zone is to achieve a healthier

use seasonally flooded croplands on the deeper islands system that better provides for the ecological needs of

in this unit. The California Department of Water plants and animals using the system. A healthy

Resources is one of the most significant landowners in ecosystem will have more natural freshwater flow and

this unit most of Twitchell and Sherman channel hydraulic patterns. A more natural channelowning
islands, configuration with greater amounts of slough and

permanent and seasonal wedand habitats will provide
Hydraulic processes in the central and west Delta are more habitat for fish, waterfowl, and wildlife, and
influenced by tides, river inflow, weather, channel improve aquatic foodweb production and water
configuration, water diversions, and river inflow, quality. Improvements in riparian vegetation along
Unimpeded tidal action into tidal wetlands affects waterways will reduce heating of the water and
sediment and nutrient supplies into those wetlands to provide habitat for fish and wildlife. A healthy Delta
complement natural marsh successional processes, ecosystem will lead to improved survival of
Tidal action associated with flows out of tidal anadromous fish that depend on the Delta for a
wetlands transport nutrients and organic carbon into of their life chinook salmonportion cycles, including
aquatic habitats of the Bay-Delta. and steelhead, striped bass, white and green sturgeon,

Hydraulic processes have been modified in the central and American shad. A healthy Delta will also help

and Delta since the 1800s. The South toward improving the native resident f~sh communitywest Bay
Aqueduct began diversions directly from the south including delta smelt and splittail, as well as resident

~ c,u.m)
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wildlife, migratory waterfowl, neotropical birds, and agricultural land. Riparian, wetland, and aquatic
special-status plants and plant communities, habitats along the levees will be improved where

possible. In those areas where leveed lands can
A restored Delta ecosystem will have improved eventually be restored to tidal action, the exterior
ecological processes and habitats and reduced

levees will be maintained until the island interiors are
stressors. Ecological processes that will be improved restored to the proper elevations necessary to support
include freshwater inflow and outflow, Delta the desiredhabitats.
hydraulics, channel configuration, water temperature,
floodplain processes, and aquatic and terrestrial A basic restoration strategy is to protect and enlarge
foodweb productivity. There will be substantial areas of remaining native habitats and establish the
increases in the acreage of tidal emergent wetlands, connectivity of these areas. For example, the
seasonal and permanent nontidal wetlands, and Cosumnes River Preserve (Badger Creek Marsh)
shallow water, riparian, and tidal slough habitats, supports a sizable population of giant garter snake.
Stresses from land use, urban and industrial Caldoni Marsh (White Slough Wildlife Area) west of
development, contaminants, land reclamation, water Lodi is also an area of several recent and historical
diversions, flood control (i.e., levees and bank giant garter snake sightings. Stone Lakes Refuge-
protection), non-native plant and animal species, Morrision Creek drainage and the Yolo Basin also
recreational activity(e.g.,boating),waterconveyance contain suitable garter snake habitat, though
structures, livestock grazing, and agricultural population sizes are thought to be quite small.
practices will be reduced. Restoring connectivity of these areas would benefit

giant garter snakes and contribute to their recovery
Following restoration, the Delta will be a better fish by providing corridors for the reestablishment of
spawning, rearing, and migration habitats. A healthy historic population. Such areas in the Delta include:
Delta will be more effective in nutrient cycling and
will increase primary (plant) and secondary (animal) ¯ the Cache Slough complex,
productivity. Productivity will increase through ¯ Stone Lakes,
improved freshwater inflow and outflow, longer ¯ the Cosumnes River Preserve in the north Delta,
hydraulic residence time in Delta channels, and an and
increase in the amount of tidal wetlands. Improved ¯ the Sherman Island Wildlife Area in the western
Delta productivity will also improve the productivity Delta.
of northern San Francisco Bay.

Benefits to species and habitats will come
Both the endangered winter-run chinook salmon and predominantly through changes to important
the threatened delta smelt will benefit from improved physical processes. These processes include:
Delta inflow and outflow during the late winter and
spring, greater estuary (river mouth) foodweb ¯ freshwater flow into and through the Delta

productivity, riparian and wetland habitat ¯ hydraulic conditions within Delta channels, and

improvements, and improved screening systems at ¯ the channel configuration of the Delta.

water diversions.
Increasing the amount of the floodplain that is

Much of the new fish and wildlife habitats will come inundated by flood waters and tides, and increasing
from agricultural lands that are either no longer the amount of shallow water and shorelines will
productive or too expensive to maintain (e.g., levee increase tidal aquatic, wetland, and riparian habitats.
maintenance costs are too high). These lands will be Habitat improvements will be made in concert with
purchased from willing sellers. Productive floodplain and levee improvements. Levees will be
agricultural lands will continue to be an integral part rebuilt and maintained to include shallow water and
of the Delta habitat mosaic and will be protected by riparian habitats that not only protect the integrity of
upgrading channel configurations and levees, the levees, but also provide valuable fish and wildlife

habitats. Agricultural lands on Delta islands will be
The Delta’s levee system will be effectively managed to support waterfowl and wildlife better.
maintainedto reducethe riskoffa~ure.Thiswill also Tidal sloughs and creeks will be restored to their
minimize loss of water quality (e.g., saltwater former health from improved channel hydraulics,
intrusion) and loss of high-value wildlife habitat and
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water quality, and riparian vegetation, and reductions INTEGRATION OF ACTIONS
in non-native aquatic plants (e.g., water hyacinth). FOR STAGE 1
To ensure this recovery, it will be necessary to reduce | MPLEMENTATION
stressors. Examples ofstressors include the alteration
of Delta hydraulic patterns by pumping in the SouthStage 1 actions are those actions to be implemented
Delta, unscreened or poorly screened diversions, non-during the first 7 Of the The selectionyears program.
native invasive plant species (e.g., water hyacinth), of Stage 1 actions is guided by the Strategic Plan for
toxic substances, and human disturbance such asEcosystem Restoration (2000). The Strategic Plan
erosion of sensitive habitats from boat wakes. In some identifies 12 important issues related to substantial
cases, fish and wildlife may need temporary or even uncertainties about Bay-Delta ecosystem dynamics
long-term support through artificial habitat that should be addressed by adaptive management
construction, reductions in legal and illegal harvest, and adaptive probing early in Stage 1. Many of the
or artificialreproduction(e.g.,hatcheries), issues address the uncertainty resulting from

incomplete information and unverified conceptual
Improvements to restore the health of the estuary models, sampling variability, and highly variable
need to be made in a way that contribute to the systemdynamics.
quality of life for Delta fish and wildlife populations,
while protecting the region’s agricultural economy Relevant issues in the Sacramento-San Joaquin Delta
and preserving landowner property rights. RebuiltEcological Management Zone that need resolution
levees will protect valuable agricultural lands andduring Stage 1 include:
other properties. Improved fish and wildlife
populations will benefit recreation. Greater areas of

¯ The impact of introduced species and the degree
to which they may pose a significant threat towetlands and riparian habitats will benefit water

quality. With restoration, the Delta would provide reaching restoration objectives.

improved educational and recreational opportunities. ¯ Recognition that channel dynamics, sediment
Thd Delta will provide increased public opportunities andtransport, riparianvegetationareimportant
for wildlife observation, photography, nature study elements in a successful restoration program and
and wildlife interpretation, fishing, hunting, the need to identify which parts of the system
picnicking, and other activities in a manner that is can be restored to provide the desired benefits.
consistent with maintaining the fish and wildlife
values of the Delta and protecting adjacent private ¯ Development of an alternative approach to

properties, manage floods by allowing rivers access to more
of their natural floodplains and integrating

Attaining this vision requires extensive efforts in the ecosystem restoration activities with the Army
Delta, and in watersheds above the Delta. For this Corps of Engineers’ Comprehensive Study of
reason, this Delta vision is closely tied to the visions Central Valley flood management programs.
for the other 13 Ecological Management Zones.
Important ecological processes such as streamflow are ¯ Increasing the ecological benefits from existing

controlled by upstream reservoirs and watersheds to flood bypasses, such as the Yolo Bypass, so that

the Delta. Delta habitat and the productivity of that they provide improved habitat for waterfowl, frsh

habitat are greatly dependent on physical, chemical, spawning and rearing, and possibly as a source of

and biological processes upstream of the Delta. food and nutrients for the estuarine foodwebs.

A focus on natural processes may reduce the need for ¯ Thoroughly testing the assumptions that shallow

measures that artificially maintain habitat and plant water tidal and freshwater marsh habitats are

and animal populations (e.g., hatcheries). It may be limiting the fish and wildlife populations of

necessary, however, to artificially sustain habitats, interest in the Delta.

severely inhibit stressors, and increase population̄ A better understanding of the underlying
abundance until such time when natural ecological mechanisms of the X2 salinity standard in the
processes and functions are restored. This will be Delta and the res~tant effects on aquatic
particularly true during the recovery period, organisms.
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¯ A need to better understand the linkage between corridor of tidal perennial aquatic habitats,
the decline at the base of the estuarine foodweb riparian and riverine aquatic habitat, freshwater
and the accompanying decline of some, but not fish habitat, essential fish habitat, and improve
all, species and trophic groups, river-floodplain interactions.

¯ Clarifying the extent to which entrainment at In addition to the three habitat corridors, many other
the CVP and SWP pumping plants affects the restoration actions are proposed for implementation
population size of species and invertebrates, during Stage 1. These additional actions range from

conversion of Frank’s Tract to shallow water habitats¯ Clarifying the suitability and use of the Delta for to developing a ballast water management program
rearingbyjuvenilesalmonandsteelhead. to halt the accidental introductions of invasive

The proposed Stage 1 approach for the Sacramento- aquatic organisms.
San Joaquin Delta Ecological Management Zone is to
broadly design and implement actions that will make V|S|ONS FOR I~COLOG|CAL

a substantial contribution to developing aquatic and M,~NA, GI=MI~NT ~J NITS
terrestrial habitat corridors through the Delta which
connect with upstream areas. In addition to the focus NORTH DELTA ECOLOGICAL
on the corridor concept, a variety of general actions MANAGEMENT UNIT
will be implemented. Implementation of these Habitat restoration, frsh passage improvement, andactions and linking their implementation with floodplain modifications are the primary focus of theadaptive management through the Comprehensive restoration program in the North Delta EcologicalMonitoring, Research and Monitoring Program will Management Unit Restoring a mosaic of tidalbe major steps toward resolving the important Stage emergent wetland and SRA habitat at the ecological-
1 issues and will set the direction for subsequent unit level should provide essential resources for allimplementation stages, species, particularly communities or assemblages of"
The three major habitat corridors envisioned include species that have declined significantly within the
the following: Delta.

¯ THE    NORTH    DELTA    HABITAT Habitat restoration will focus on four areas:
CORRIDOR will provide a large, contiguous ¯ the Yolo Bypass including shallow agriculturalhabitat corridor connecting the mosaic of tidal islands at the south end of the bypass (i.e.,
marsh, seasonal floodplain, riparian and Prospect, Little Holland, and Liberty)perennial grassland habitats in the Yolo Bypass,
Cache Slough Complex, Jepson Prairie Preserve, ¯ tidal sloughs between the Sacramento Ship
Prospect Island, Little Holland Tract, Liberty Channel and the Sacramento River (i.e.,
Island, and Steamboat Slough. Steamboat, Miner, Oxford, and Elk)

¯ THE EAST DELTA HABITAT CORRIDOR ¯ the Stone Lakes-Cosumnes Preserve complex,
will restore a large, contiguous corridor and
containing a mosaic of habitat types including
tidal perennial aquatic, riparian and riverine ¯ the main channel of the Sacramento River from
aquatic habitat, freshwater fish habitat, essential Sacramento to Rio Vista.
fish habitat, and improved floodplain-stream Seasonal patterns of freshwater inflow from the
channel interactions along the Cosumnes River. Sacramento River, Yolo basin (Cache and Putah
The focus area includes the South Fork creeks), and the Cosumnes and Mokelumne rivers
Mokelumne River, East Delta dead-end sloughs, would be improved. Fish passage problems in the
Georgiana Slough, Snodgrass Slough, and the Yolo Bypass, DCC, Sacramento Ship Channel, and
Cosumnes River. Snodgrass Slough should be resolved. Unscreened

¯ THE SAN JOAQUIN RIVER HABITAT diversions in important habitat and migration

CORRIDOR will provide a contiguous habitat pathways should be screened. Non-native plants will
be controlled.
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The vision for the North Delta Ecological rearing and migrating habitat improvements for
Management Unit focuses heavily on habitat salmon and other anadromous and resident fish.

I restoration in the major subunits and the creation of
a North Delta habitat corridor. In the Yolo Bypass, Along the Sacramento River channel between

channels should be constructed to connect to channel Sacramento and Rio Vista, restoration is limited to

improvements in the Yolo basin (i.e., connections improvements to riparian vegetation along the major

I with Putah and Cache creeks, the Colusa drain, and federal levees and to protection and possible

the Sacramento River through the Sacramento and improvements to retain remaining shallow-water

Fremont weirs). These channels should be habitat and tule berms along the river sides of the

I constructed as permanent sloughs along either side of levees. In addition, habitats would benefit from

the bypass, improving and maintain flows that contribute to
riparian regeneration. These habitats may be

I The sloughs will feed permanent tidal wetlands important spawning habitat of delta smelt and other
constructed along the bypass and connected with native Delta fishes and important rearing and
existing wetlands within the Yolo Basin Wildlife migratory habitats of juvenile salmon and steelhead.
Area. The sloughs would provide rearing andI habitat for and adult salmon, and The vision for the Stone Lakes-Snodgrass Slough-migrating juvenile
other native fishes. The sloughs would drain into Lower Cosumnes/Mokelumne complex at the

extensive marsh-slough complexes developed in northeast side of the North Delta Ecological

i shallow islands (i.e., Liberty, Little Holland, and Management Unit includes extensive habitat

Prospect) at the lower end of the bypass. These improvements. These improvements will be

changes, in conjunction with structural consistent with increasing the connection of wetlands

improvements to the bypass floodway (e.g., reducing and riparian woodlands in the Stone Lakes and

the hydraulic impedance of the railroad causeway Cosumnes preserves. Remnant marshes, riparian

paralleling Interstate 80, and removing levees along woodlands, and tidal sloughs along Snodgrass Slough

the lower Sacramento Ship Channel (see below), will would be protected and improved. Some small units

I retain and possibly increase the flood bearing capacity of leveedagriculturallands wouldbeconvertedto

marsh=slough complexes. Flood control levees wouldof the Yolo Bypass.
be upgraded and riparian and shallow-water habitats

To the east of the Yolo Bypass, the vision includes improved on the waterside of the levees. Gated
some improvements to the Sacramento Ship Channel. connections with appropriate fish passage facilities
Fish passage problems at the gate structure on the (and, potentially, screens) would be considered on the
Sacramento River at the north end of the ship Sacramento River at the north end of Snodgrass
channel should be resolved by constructing fish Slough and Morrison Creek near Hood to provide this
passage facilities. Connections between the ship portion of the unit with water at a level consistent
channel and the new island complexes at Liberty, with pre-levee flows. Water hyacinth infestations

I Little Holland, and Prospect Islands would be would be controlled throughout the complex. All
considered, unscreened agricultural diversions located along

salmon migratory corridors or spawning habitat of
The major sloughs to the east between the ship delta smelt would be screened.
channel and the Sacramento River, including Miner,
Steamboat, Oxford, and Elk, should be improved as Changes in the operation of the DCC gates would be
salmon migration corridors. A riparian habitat would considered depending on which program alternative
be these sloughs. Setback levees is chosen.improved along
along portions of these sloughs may expand the
slough and adjacent marsh complexes. Increases in ~IIST DELTA I~COLOGICAL

the hydraulic connections at the northern end of the IVIANAGE~IENT UNIT

slough complex on the Sacramento River and at the
The vision for the East Delta Ecological Management

southern end at Prospect Island would increase tidal
Unit focuses on restoration of native Delta habitats

and net flows through the complex, which along with
that will improve spawning, rearing, and migration

habitat improvements, could represent important
habitats of native Delta fishes, as well as provide

I
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extensive new amounts of wetland, waterfowl, and should provide essential resources for all species,
wildlife habitat. Restoring a mosaic of habitat particularly communities or assemblages of species
conditions at a landscape level should provide that are rare within the Delta.
essential resources for all species, especially
communities or assemblages of species that are rare The vision for the South Delta Ecological

within the Delta. Improvements along the south Management Unit focuses on restoring floodplain
habitat along the lower San Joaquin River betweenMokelumneRiverandadjoiningdead-endsloughson

the east edge of the Delta should be the focus of Mossdale and Stockton and improving riparian

restoration efforts, habitat along leveed sloughs throughout the unit.
This is integral to the creation of the San Joaquin

The vision for Georgiana Slough, Snodgrass Slough, River habitat corridor. Improving interior slough
the Cosumnes River and the South Ford of the complexes of the Old and Middle rivers would
Mokelumne River channel is to improve riparian and depend on which CALFED alternative is chosen for
tidal marsh habitats and restore ecological processes, conveyance through the Delta. Minimal
such as floodplain-river interactions, to the degree improvements would be made under alternatives that
feasible to create a sustainable East Delta habitat use existing Delta channels because these channels
corridor, would remain major conduits for moving water to the

The vision for the east side of the unit along the
export pumps. Other alternatives would provide
more flexibility in the form of improvements in

South Mokelumne River and its adjoining dead-end riparian and emergent wetland habitat and channel
sloughs (Beaver, Hog, and Sycamore) is extensive configurations. Depending on the preferred
restoration of native Delta habitats. Levee setbacks alternative, the South Delta Ecological Management
and improvements along the river and sloughs would Unit could be a location in which extensive
be accompanied by shallow-water and riparian restoration of tidal emergent wetlands and tidal
habitat improvements, perennial aquatic habitats occurs. This is influenced
Subsided leveed lands between the sloughs would be by the present land elevations and because land
converted to floodplain overflow basins. These subsidence has been less dramatic that in other
floodplains would support non-tidal, permanent tule- regions of the Delta.
marsh wetlands, or seasonal agricultural production. A major focus of the vision in the south Delta will be
After many decades of flooding, marsh growth, and expansion of the floodway in the lower San Joaquin
sediment-la.den flood overflow, these floodplains River floodplain between Mossdale and Stockton.
could be converted to tidal wetland. Setback levees and overflow basins offer oppoFtunities
Tidal headwaters of sloughs and adjacent lands would to increase the flood-bearing capacity of the existing
be opened to provide permanent tidal wetland configuration of the river floodplain, as well as
marsh-slough complexes. Conversion of these potential for creating significant amounts of native
agricultural lands would also reduce water diversions tidal emergent wetlands within the floodplain,
(i.e., loss of water and juvenile fish). Levee setbacks regardless of which conveyance alternative is chosen.
and a wider floodplain would improve habitat for fish Another important focus of the vision is to solve theincluding resident delta smelt and splittail and problems associated with the export of water fromseasonal migrant salmon and steelhead from the the south Delta export facilities of the SWP and CVPCosumnes and Mokelumne rivers. near Byron and Tracy, respectively. Under all three

SOUTH DELTA ECOLOGICAL CALFED alternatives, it is imperative that the loss of

MANAGEMENT UNIT juvenile anadromous and resident fishes at the two
export facilities be reduced as soon as possible. A new

Large-scale habitat restoration, channel and fish screen facility would be constructed that would
floodplain improvements, hydraulics, and losses at screen all water for both facilities. The screen system
unscreened diversions and water export facilities are would include a state-of-the-art fish collection,
the primary focus of the restoration program in the handling, and transport system that would reduce
South Delta Ecological Management Unit. Restoring fish losses. Some alternatives would further reduce
a mosaic of habitat conditions at a landscape level losses of fish from the south Delta by limiting
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diversions from the south Delta in seasons when fish Water conveyance through the Delta should be
are most abundant o~ vulnerable. Fish losses could concentrated in spechqc channels that should be
also be reduced by providing alternative sources of reinforced for that purpose, and little habitat
water to south Delta islands, which would otherwise restoration should be conducted along these channels
divert water from existing channels, so as not to encourage residence of juvenile fishes.

i Portions of deeper islands should be reclaimed where
A barrier at the head of Old River would be installed possible for tidal or nontidal marsh habitat.
to prevent San Joaquin River water and fish from Unscreened diversions in important migration
moving into the southern Delta. The barrier would pathways of salmon and delta smelt should be

i help ensure that San Joaquin River water and juvenile screened or relocated to other channels.
salmon would have some chance of reaching the
western Delta and the San Francisco Bay. Precautions The vision for the Central and West Delta Ecological

i would be taken in the operation of the barrier to not Management Unit is to restore fresh emergent
cause increased delta smelt, winter-run chinook wetland habitat, shoal and shallow-water aquatic
salmon, and other fishes movement south into the habitat, and adjacent riparian habitat. Along the
South Delta and greater losses at south Delta export main channel of the San Joaquin River where leveesi are being upgraded; wetland, shoal,facilities. shallow-water,

and adjacent riparian habitat should be improved.
Where feasible, new construction should set back

I levees on portions of islands where the ratio of levee
~ length to protected agricultural acreage is high. This

will potentially reduce levee construction and

I maintenance costs and provide new tidal shallow-
water, slough, wetland, and riparian habitat.

These selected islands would be on higher elevation

I lands to minimize the need for fdl; however, some fill
would be needed on deeper corners. This might be
closely linked with the LTMS strategy for the
beneficial reuse of dredge materials as it would
accelerate marsh rebuilding processes. On such
setbacks, levees would initially be maintained while

i fill was applied and habitats developed. Eventually,
the levees would be breached or gated to allow tidal
flows into the newly developed habitats. In some

Conceptual view of a fish barrier at the Head of Old cases, entire small islands may be reclaimed, similari to the in which portions of western ShermanRiver(DWR). way
Island in the west Delta were reclaimed for aquatic

CENTRAL AND ~VEST DELTA and marsh habitat. Along the margins of the unit

I ECOLOGICAL MANAGEMENT UNIT selected levees could be breached or removed to
provide areas of tidal wetlands and adjacent

Restoring habitat is the prima~ focus of the grasslands. The amount of new habitats potentially

I restoration program in the Central and West Delta derived from these actions represents as much as 10%
Ecological Management Unit. Restoring a mosaic of of the total acreage in the Central and West Delta
tidal emergent wetland and SRA habitat on a large Ecological Management Unit.
scale should provide essential resources for all speciesI the Delta. and Selected tidal channels and sloughs in the Central anddependent Protecting enhancingon
levees around all the deeper islands should include West Delta Ecological Management Unit (e.g.,

major adjacent shoal and shallow-water habitats, as Potato Slough and Disappointment Slough) retain

i well as riparian and tule-berm (midchannel islands) good habitats in the form of midchannel islands,

improvements. Changes in channel hydraulics will shoreline marshes and riparian woodlands, and

protect and improve habitats in speci~c sloughs.
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shallow waters. These habitats would be protected contributing to the development of the Delta
and would also require active water hyacinth control, landscape over the past 6,000 years. Sediments are

needed to maintain floodplains, shallow shoals,
On deeper Delta islands, levees should be upgraded

mudflats, mid-channel islands, and contribute to
to protect them from catastrophic failure. Portions of maintaining and restoring riparian, wetland, and
or all of some islands would be considered for aquatic habitats. In the longer term, sediments may
establishing permanent nontidal wetlands, play an important role in reversing land subsidence
Approximately 30,000 acres of these islands would be on many Delta islands.
appropriate for consideration of permanent or
seasonal wetland development, or combination NATURAL FLOODPLAINS AND FLOOD
wildlife habitat and agricultural use. Selected islands PROCESSES: Expand the Delta floodplain by
may also be appropriate for flood overflow basins or setting back or removing portions of the levee. This
seasonal water storage reservoirs, would enhance floodwater and sediment retention in

the Delta and provide direct and indirect benefits to
Along the west side of the unit in the Highway 4 floodplain dependent fish and wildlife. Such
corridor, there are many opportunities to combine floodplain expansion should also help alleviate
urban, agricultural, and native Delta habitat flooding potential in other areas of the Delta.
developments. There are many opportunities for tidal
slough and marsh habitat development in this area. C E N TRAL VALLEY STREAM

TEMPERATURES: During spring and fall, Delta
Unscreened diversions along major pathways of channels are used by anadrom6us fish for migrating
salmon and delta smelt would be relocated or between rivers and the Pacific Ocean and are used as
screened. Screening systems at Antioch electric power rearing areas as well. Untimely high water
plants would be upgraded to reduce loss of fish to temperatures stress migrating fish by delaying their
entrainment through or impingement on the fish movement or causing mortality. Improvements in
screens. The extent of screening needs would depend riparian and SRA habitat along Delta channels would
on which program alternative is chosen improve water temperatures in small but important

VISIONS FOR ECOLOGICAL increments in these areas during critical fall and
spring migrating periods. Higher inflow in late

_ PROCESSES winter and early spring will help delay warming of

CENTRAL VALLEY STREAMFLOWS: Much of
the Delta channels.

the fresh water of the State drains the watersheds of DELTA CHANNEL HYDRAULICS: Confinement
the Central Valley through the Delta. A healthy of Delta channels and use of channels to convey water
pattern of freshwater inflow into and through the across the Delta has led to reduced productivity and
Delta would entail natural late winter and spring habitat value of Delta channels. Restoration of
flow events especially in dry and normal water-year natural hydraulic conditions in some Delta channels
types. Such flow events would support many would improve productivity and habitat values.
ecological processes and functions essential to the
health of important Bay-Delta fish populations. BAY-DELTAAOUATIC FOODWEB: The aquatic

Inflow to the Delta is impaired in dry and normal foodweb of the Delta, which supports important

rainfall years from the storage and diversion of resident and anadromous fish, has been severely

natural inflow to the basin watersheds. The need for impaired. The major foodweb stressors include

inflow coincides with the need for natural flows in the drought, reductions . in freshwater flow, water

mainstem rivers, their tributaries, and San Francisco diversions, introductions of non-native species (e.g.,

Bay. Increasing low salinity habitat at Roe Island, Asiatic clams), and loss of shallow water and wetland

Chipps Island, and at Collinsville will benefit rearing habitats. Proposed improvements in spring flows,

native fishes dependent on this type 9f habitat, channel hydraulics, wetland habitats, and floodplain
inundation should lead to a healthier and more

COARSE SEDIMENT SUPPLY: Maintain a productive aquatic foodweb. Improved water quality
sustainable supply of natural sediments to the Delta. and greater sediment retention in wetland, riparian,
Sediments are one of the basic ecological components
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I
and floodplain habitats will also increase foodweb INLAND DUNE SCRUB: Protecting remaining
productivity, inland dune scrub habitat will protect special-status

wildlife populations and special plant species.
VISIONS FOR HABITATS

PERENNIAL GRASSLANDS: Protecting and
TIDAL PERENNIAL AQUATIC HABITAT: Land improving perennial grassland habitats will benefit
reclamation in the Delta has reduced the area of tidal special-status wildlife populations, special status
aquatic habitats such as small sloughs, ponds, and plants, and help protect adjoining wetland habitats.
embayments in tidal wetlands. Increased tidal
wetland acreage and associated aquatic habitats will FRESHWATER FISH HABITAT: Freshwater fish

provide additional valuable fish and waterfowl habitats are an important component needed to

habitats, ensure the sustainability of resident native and
anadromous fish species. The Delta provides

NONTIDAL PERENNIAL AQUATIC HABITAT: floodplain pool ephemeral water habitat, sloughs,
Increasing the area of ponds and lakes on leveed land oxbow lakes, and backwater habitats, valley floor
in the Delta will provide needed habitats for rivers which include the main channels of the
shorebirds, waterfowl, and wildlife. Sacramento and San Joaquin (Moyle and Ellison

DELTA SLOUGHS: Increasing the number, length, 1991). The quality of freshwater fish habitat in the

and area of dead-end and open-end sloughs in the Delta will be maintained through actions directed at

I Delta will benefit native fishes, as well as waterfowl, streamflows, coarse sediment supply, stream

wildlife, and neotropical songbirds, meander, natural floodplain and flood processes, and
maintaining and restoring riparian and riverine

MIDCHANNEL ISLANDS AND SHOALS: aquatic habitats and tidally influenced shallow waterI Channel islands in the Delta have associated habitats.remnant
shallow-water, wetland, and riparian habitats that are

ESSENTIAL FISH HABITAT: The Delta has beenvaluable for fish and wildlife and sensitive plants.

I Maintaining and restoring these islands is important identified as Essential Fish Habitat (EFH) based on

given the lack of such habitats and limited potential the definition of waters currently or historically

for creating new habitats within the Delta channels, accessible to salmon (National Marine Fisheries
Service 1998). Key features of EFH to maintain orI FRESH EMERGENT WETLAND HABITAT: the Delta include substraterestorein composition;

Restoring tidal and nontidal marshes in the Delta will water quality; water quantity, depth and velocity;
benefit foodweb productivity and water quality. It channel gradient and stability; food; cover and

i wilt also provide important habitat for fish, habitat complexity; space; access and passage; and
waterfowl, wildlife, and sensitive plant species and flood plain and habitat connectivity.
communities.

AGRICULTURAL LANDS: Improving habitats on
SEASONAL WETLAND HABITAT: Increased and adjacent to agricultural lands in the Delta will
seasonal flooding of leveed lands and flood bypasses benefit native" waterfowl and wildlife species.
will provide important habitats for shorebirds, Emphasizing certain agricultural practices (e.g.,
waterfowl, and raptors, particularly Swainson’s hawk, winter flooding and harvesting methods that leave
native plants and wildlife and for the spawning, some grain in the fields) will also benefit special-
rearing, and migration of native fish species. Flooding status wildlife such as sandhill cranes.

¯ and draining of seasonal wetlands also contributes to
the aquatic and terrestrial foodwebs of the Delta and VISIONS FOR REDUCING OR
Bay. ELIMINATING STRESSORS

I RIPARIAN AND    RIVERINE AQUATIC WATER DIVERSIONS: Screening, consolidating,
HABITAT: Restoring riparian (w~t~,~id~) vegetation reducing, and relocating water diversions will reduce
corridors along levees and associated SRA habitats loss of important f’rsh and aquatic foodweb organisms.
will benefit many native fish and wildlife species These actions will also improve Delta outflow and
dependent on this type of habitat, channel hydraulics. Relocating south Delta diversion
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and rehabilitating fish facilities should greatly reduce CONTAMINANTS: Reducing toxin inputs in
the annual losses to these diversions. Improved discharges and from contaminated sediments is
screening at large Delta power plants should reduce essential to maintain water quality. Reduced
entrainment and impingement losses of many concentrations in waters entering the Delta should
important Delta fish species, lead to lower concentrations in Delta water and in

fish and invertebrate tissues. Fewer health warnings
LEVEES, BRIDGES, AND BANK PROTECTION: for human consumption of Delta fish and improved
Levee construction and bank protection have led to foodweb productivity would also be expected.
the loss of riparian, ’°etland, and shallow-water
habitat throughout the Delta. Habitat improvement HARVEST OF FISH AND WILDLIFE: The legal
on levees and shorelines should help restore and illegal harvest offrsh may limit recovery of some
biodiversity and ecological functions needed for populations in the Delta and its watersheds.
aquatic and wildlife resources of the Delta. Increasing enforcement will help reduce illegal

harvest of striped bass and sturgeon in the Delta.
DREDGING AND SEDIMENT DISPOSAL: Increased enforcement and public education shouldReducing the loss of and degradation to important lead to reduced frequency of violations per check byaquatic habitat and vegetated berm islands caused by enforcement personnel.
dredging activities would protect, restore, and
maintain the health of aquatic resources in and STRANDING’- The loss of aquatic organisms,
dependent on the Delta. primarily fish species, will be better understood and

remedial actions developed and implemented. The
INVASIVE SPFCIES: Over the past several decades,
the accidental introduction of many marine and

primary focus of this effort will be in the Yolo

estuarine organisms has greatly changed the plankton Bypass.

and benthic (bottom and shore dwelling) DISTUR*aANCE: Boat traf~c in the Delta
invertebrates of the Delta. These organisms come contributes to the erosion of remaining shallow water,
mainly from the ballast waters of ships from the Far riparian, and wetland habitats along Delta channels.
East. The introduction of these invasive species has Reducing boat speeds and traffic in channels where
had further ramifications up the foodweb. Further remnant or restored habitats are susceptible to wave
changes can be expected if restrictions are not made erosion damage would help preserve existing remnant
on ballast water releases into the San Francisco Bay habitat and ensure the success of habitat restoration
and Delta. Border inspections and enforcement df efforts. Reduced rates of erosion and loss of shoreline
regulations regarding ballast water releases should habitats would be expected in areas of reduced
reduce the number of invasions each year to the disturbance. Enforcement and /or stricter boating
Delta. Where invasive species have become a serious regulations on bilge pumping, refueling, and oil
problem, possible means will be developed to control changes will result in decreased contaminant loading
their distribution and abundance, and improve water quality. Boating also adversely

PREDATION AND COMPETITION: The numbers
affect two critical biological events in the Delta:

of predatory fish at certain locations in the Delta
spawning seasons for fish, particularly shallow water
spawners such as delta smelt, and wintering periods

(e.g., Clifton Court Forebay) are high and contribute for waterfowl and shorebirds.
to the loss of resident and anadromous fish.
Reductions in these local predator concentrations may VISIONS FOR SPECIES
reduce predation on important fish, including
juvenile chinook salmon, steelhead, s’triped bass, and DELTA SMELT: The vision for delta smelt is to
delta smelt. Predator control would also improve fish recover this State- and federally listed threatened
salvage at the State Water Project facilities at Clifton species. Recovery of the delta smelt population in the
Court Forebay. Programs and projects that exclude Delta will occur through improved Delta inflow,
fish such as salmon and delta smelt from areas that greater foodweb productivity, increased areas and
harbor concentrations of predators will contribute to quality of aquatic habitats, including the South
reducing the adverse effects of predation. Delta, and reduced effects of water diversions. Higher

production should be apparent in dry and normal
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water year types in response to improvement in flows, STEELHEAD TROUT: The vision for steeLhead is to
habitats, and foodweb and to reductions in stressors, recover this federally listed threatened species.

Steelhead will benefit from improved Delta inflow
LONGFIN SMELT: The vision for longfin smelt is and outflow, channel hydraulics, and increased area
to recover this California species of special concern in of tidal marshlands. The vision is that restoration of
the Bay-Delta estuary so that it resumes its historical ecological processes and habitats, along with a
levels of abundance and its role as an important prey reductionof willstressors, contribute stableandto
species in the Bay-Delta aquatic foodweb. Achieving larger steelhead populations.
consistently high production of longfin smelt in
normal and wetter years, which historically produced LAMPREY: The vision for anadromous lamprey is to
more abundant juvenile populations (year classes), maintain and restore population distribution and
will be critical to the recovery of longfin smelt, abundance to higher levels than at present. The

vision is also to understand life history better and
SPLITTAIL: The vision for splittail is to recover this identify factors which influence abundance. Better
federally listed threatened species in order to knowledge of these species and restoration would
contribute to the overall species richness and diversity ensure their long-term population sustainability.
and to reduce conflict between splittail protective
measures and other beneficial uses of water in the SACRAMENTO PERCH: The vision for the
Bay-Delta. Recovery of the Delta splittail population Sacramento perch is to contribute to the recovery of
will occur through increased flooding of floodplains, this California species of special concern and to
higher late-winter Delta inflow, and improved tidal contribute ro the overall species richness and
aquatic and wetland habitats. Greater production of diversity. Although extirpated from the Delta,
young would be expected in dry and normal water restoration of Delta islands and heavily vegetated
year types, shallow water habitats may contribute to its

restoration.
GREEN STURGEON: The vision for green sturgeon
is to recover this California species of special concern WHITE STURGEON: The vision for white sturgeon
and to restore population distribution and abundance is to maintain and restore population distribution and
to historical levels. Restoration of this species abundance to historical levels. Restoration would
contributes to overall species richness and diversity support a sport fishery for white sturgeon and
and reduces conflict between the need for protection contribute to overall species richness and diversity
for these species and other beneficial uses of water in and reduce conflict between the need for protection
the Bay-Delta. Green sturgeon would benefit from of this species and other beneficial uses of water in the
improved ecosystem including adequate Bay-Delta.processes,
streamflow to attract adults to spawning habitat,
transport larvae and early juveniles to productive STRIPED BASS: The vision for striped bass is to

rearing habitat, and maintain productivity and maintain healthy populations,, consistent with

suitability of spawning and rearing habitat(including restoring natives species, to their 1960s levels of
abundance to support a sport fishery in the Bay,production of food).
Delta, and tributary rivers, and to reduce the conflict

CHINOOK SALMON: The vision for chinook between protection of striped bass and other
salmon is to recover all stocks that are listed or beneficial uses of water in the Bay-Delta. The striped
proposed for listing under CESA or ESA. Central bass population will benefit from increased inflows to
Valley chinook salmon populations will increase with the Delta in late winter and spring, an improved
improved late-winter and spring flows through the aquatic foodweb, and reduced effects of water
Delta, increases in wetland and floodplain habitats, diversions. Improvements in water quality and
lower spring water temperatures, an improved reducing summer losses to diversions may be
aquatic foodweb, and reduced effects of water important in the long-term recovery of striped bass.
diversions. Survival rates through the Delta should Given the high reproductive capacity of striped bass,
increase. Numbers of young salmon rearing in the improvements in production of young should quickly
Delta should increase with improved winter-spring follow improvements in flow and foodweb and
flows and wetland habitats, reductions in stressors.
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AMERICAN SHAD: The vision for American shad existing and additional suitable aquatic, wetland, and
is to maintain a naturally spawning population, floodplain habitats and reducing the effect of other
consistent with restoring native species, to support a factors that can suppress breeding success will be
sport fishery similar to the fishery that existed in the critical to the recovery of the western spadefoot.
1960s and 1970s. Central Valley American shad Restoration of aquatic, seasonal wetland, and
populations will benefit from improved spring Delta floodplain habitats in the Sacramento-San Joaquin
inflow and an improved Delta aquatic foodweb. Delta Ecological Management Zone will help recover
Populations would be expected to remain stable or this species by increasing habitat quality and area.
increase. Increases would be expected in dry and
normal rainfall years. CAUFORNI~ TIGER SAL/MVIANDER’- The vision

for the California tiger salamander is to maintain
NON-NATIVE WARMWATER GAMEFISH’- The existing populations of this Federal candidate species
vision for non-native warmwater gamefish is to in the Bay-Delta. Achieving this vision will
maintain self-sustaining populations, consistent with contribute to overall species richness and diversity
restoring native species, in order to provide and reduce conflict between the need for their
opportunities for consumptive uses such as angling, protection and other beneficial uses of land and water

in the Bay-Delta. Protecting and restoring existing
NATIVE RESIDENT FISH SPECIES: The vision and additional suitable aquatic, wetland, and
for native resident fish species is to maintain and floodplain habitats and reducing the effect of other
restore the distribution and abundance of native factors that can suppress breeding success will be
species such as Sacramento blackfish, hardhead, and critical to the recovery of the California tiger
tule perch. Many native fish species will benefit from salamander. Restoration of aquatic, seasonal wetland,
improved aquatic habitats and foodweb. Population and floodplain habitats in the Sacramento-San
abundance indices should remain stable or increase. Joaquin Delta Ecological Management Zone will help
The distribution of native resident fishes should recover this species by increasing habitat quality and
increase with widespread habitat restoration. The
extirpated Sacramento perch could be restored to new

area.

habitats in the Delta. CALIFORNIA RED-LEGGED FROG: The vision
for the California red-legged frog is to maintain

BAY=DELTA FOODWEB ORGANISMS: The populations of this federally listed threatened species.
vision for the Bay-Delta aquatic foodweb organisms Achieving this vision will contribute to the overall
is to restore the Bay-Delta estuary’s once-productive species richness and diversity and to reduce conflict
food base of aquatic algae, organic matter, microbes, between protection for this species and other
and zooplankton communities. Restoring the Bay- beneficial uses of land and water in the Bay-Delta.
Delta foodweb organisms would require enhancing Protecting existing and restoring additional suitable
plankton growth and evaluating the need to reduce aquatic, wetland, and riparian habitats and reducing
loss of plankton to water exports, particularly in drier mortality from non-native predators will be critical to
years. Several options exist for enhancing plankton achieving recovery of the California red-legged frog.
growth. Improving Delta inflow and outflow in Restoratibnofaquatic, wetland, and riparianhabitats
spring of drier years will be an essential element of in the Sacramento-San Joaquin Delta Ecological
any plan. Another important element includes Management Zone will help in the recovery of this
reducing the amount of toxic substances entering the species by increasing habitat quality and area.
system which may adversely affect foodweb
organisms. GIANT GARTER SNAKE: The vision for the giant

WESTERN SPADEFOOT: The vision for the
garter snake is to contribute to its recovery in order
to contribute to the overall species richness and

western spadefoot is to maintain this California diversity. Achieving this vision will reduce the
species of special concern in the Bay-Delta. Achieving conflict between protection for this species and other
this vision will contribute to overall species richness beneficial uses of land and water in the Bay-Delta.
and diversity and reduce conflict between the need Protecting existing and restoring additional suitable
for its protection and other beneficial uses of land and wetland and upland habitats will be critical to
water in the Bay-Delta. Protecting and restoring achieving recovery of the giant garter snake. The
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I proposed restoration of aquatic, wetland, riparian, restore healthy populations through habitat
and upland habitats in the Sacramento-San Joaquin protection and restoration and reduction is stressors.

I Delta Ecological Management Zone will help in the Shorebirds and wading birds will benefit from
recovery of this species by increasing habitat quality restoration of wetland, riparian, aquatic, and
and area. agricultural habitats. The extent of seasonal use of

I WESTERN POND TURTLE: The vision for the
the Delta by these birds should increase.

western pond turtle is to maintain the abundance and RIPARIAN BRUSH RABBIT: The vision for the
distribution of this California species of special riparian brush rabbit is to contribute to the recovery

I concern in order to contribute to the overall species of this State-listed endangered species in the Bay-
richness and diversity. Achieving this vision will Delta through improvements in riparian habitat and
reduce the conflict between protection for this species reintroduction to its former habitat. Restoring

i and other beneficial uses of land and water in the suitable mature riparian forest, protecting and
Bay-Delta. Protecting existing and restoring expanding the existing population, and establishing
additional suitable wetland and upland habitats will five new populations will be critical to the recovery of
be critical to achieving recovery of the western pond the riparian brush rabbit. Restoration of riparian

I turtle. The proposed restoration of wetland, habitats in the South Delta Ecological Managementaquatic,
riparian, and upland habitats in the Sacramento-San Unit of the Sacramento-San Joaquin Delta Ecological
Joaquin Delta Ecological Management Zone will help Management Zone and the East San Joaquin Basin

I in the recovery of these species by increasing habitat Ecological Management Zone and adjacent upland
quality and area. plant communities will help the recovery of this

species by increasing habitat area and providing

i SWAINSON’S HAWK: The vision for the refuge from flooding.
Swainson’s hawk is to contribute to the recovery of
this State-listed threatened species to contribute to WATERFOWL: The vision for waterfowl is to
the overall species richness and diversity, maintain and restore healthy populations at levels

I Improvements in riparian and agricultural wildlife that can support consumptive (e.g., hunting) and
habitats will aid in the recovery of the Swainson’s nonconsumptive (e.g., birdwatching) uses consistent
hawk. Increased abundance and possibly some with the goals and objectives of the Central Valley

i nesting would be expected in the Delta as a result of Habitat Joint Venture as part of the North American
improved habitats. Waterfowl Management Plan. Many species of

resident and migratory waterfowl will benefit from
CALIFORNIA BLACK RAIL: The vision for the        improved aquatic, wetland, riparian, and agricultural

I California black rail is to contribute to the recovery of habitats. Increase of the Delta and possiblyuse
this State-listed threatened species to contribute to increases in some populations would be expected.
overall species richness and diversity. Restoring
emergent wetlands in the Delta should aid in the PLANT SPECIES AND COMMUNITIES: The
recovery of the California black rail. Population vision for plant species and communities is to protect
abundance and distribution should increase in the and restore these resources in conjunction with efforts

I Delta. to protect and restore wetland, riparian, grassland,

GREATER SANDHILL CRANE: The vision for the
and upland habitats.

greater sandhill crane is to contribute to the recovery UPLAND GAME: The vision is to maintain healthy

I of this State-listed threatened species in the Bay- populations of upland game species at levels that can
Delta. Improvements in pasture lands and seasonally support both consumptive (e.g., hunting) and
flooded agricultural habitats, such as flooded corn nonconsumptive (e.g., birAwatching) uses, through
fields, should help to.ward recovery of the greater protection and improvement of habitats and
sandhill crane population. The population should reduction in stressors. Protecting and restoring
remain stable or increase with improvements in existing and additional suitable grassland, seasonal
habitats, and emergent wetland, midchannel island and shoal,

riparian habitats, improving managementand and of
SHOREBIRDS AND WADING BIRDS: The vision agricultural lands and reducing the effect ofstressors
for shorebird and wading birds is to maintain and
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I
that can suppress breeding success will be critical to WESTERN LEAST BITTERN: The vision is to m
maintaining healthy upland game populations in the maintain western least bittern and its habitat
Bay-Delta. throughout the Delta by protecting and restoring 1

forage, nesting, and roosting habitats in conjunction
NEOTROPICAL MIGRATORY BIRDS: The vision with other habitat restoration actions.
for the neotropical migratory bird guild is to restore
and maintain healthy populations of neotropical SIGNAL CP,~VFISH: The vision for signal crayfish
migratory birds through restoring habitats on which is to maintain populations at levels which will allow
they depend. Protecting existing and restoring recreational and commercial harvest. Benefits for this
additional suitable wetland, riparian, and grassland introduced species will be indirect, resulting from
habitats will be critical to maintaining healthy streamflow modification, reduction in contaminant
neotropical migrant bird populations in the Bay- loadings, and restoration of tidally influenced shallow
Delta. Large-scale restoration of nesting habitats will water habitats. ¯
help reduce nest parasitism and predation by creating
habitat conditions that render neotropical birds less |NTEGR~TION WITH OTHER
susceptible to these stressors. RESTORATION PROGRAMS ¯
L~NGE’S MET/M-MARK BUTTERFLY: The Attaining the vision for the Delta will involve a long-
vision for Lange’s metalmark butterfly is to recover term commitment with short-term and long-term
this federally listed endangered species by increasing elements. Short-term elements include features that ¯
its distributing and abundance through habitat can and need to be implemented as quickly as
protection and restoration, possible either because of a long-standing need or a

DELTA GREEN GROUND BEETLE: The vision pressing opportunity. Plan elements where need, ¯
for the delta green ground beetle is to contribute to priority, technical and engineering feasibility, or cost

the recovery of this federally listed threatened species effectiveness are questionable would be long-term.

by increasing its populations and abundance through However, even long-term elements would in most
Ihabitat restoration, cases benefit from short-term pilot studies that would

address need, feasibility, science, and cost
VALLEY ELDERBERRY LONGHORN BEETLE: effectiveness.
The vision for the valley elderberry Ionghom beetle is Ito recover this federally listed threatened species by Changes in freshwater inflow patterns to the Delta is

increasing its populations and abundance through a long-standing need; however, without developed

habitat restoration, supplies, the prescribed spring flows may not be ¯
possible in all year types. In the short-term, efforts

WESTERN YELLOW-BILLED CUCKOO: The would be made to provide the flows with available
vision for the western yellow-billed cuckoo is to CVP water supplies in Shasta, Folsom, and New 1
contribute to recovery of this State-listed endangered Melones Reservoirs using water prescribed by the
species. There is no recent occurrence information for Central Valley Project Improvement Act (§3406 b2
the yellow-billed cuckoo in the Delta. However, the water) and additional water purchased from willing
cuckoo would become reestablished in the Delta and sellers (CVPIA §3406 b3 or CALFED purchased
will benefit from improvements in riparian habitats, water). The effectiveness of water dedicated for such
Improvements will result from efforts to protect, purposes would be maximized through use of tools
maintain, and restore riparian and riverine aquatic such as water transfers. In the long term, additional ¯
habitats throughout the Delta. environmental water supplies may be needed to meet

all flow needs.
LISTED PLANT SPECIES: The vision for Mason’s
lilaeopsis, Suisun marsh aster, delta mudwort, delta Related programs in this Ecological Management
tule pea, and delta coyote-thistle is to recover or Zone include the CVPIA and Anadromous Fisheries
contribute to the recovery of these species by Restoration Program, the SB 34 levee subvention
integrating their habitat requirements into planning program, Central Valley Habitat Joint Venture, the ¯
and implementation of projects to restore tidally Riparian Habitat Joint Venture (a multiagency
influenced and other habitats, cooperative effort), Ducks Unlimited’s Valley Care
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I program, the Nature Conservancy’s Cosumnes River Because the ERPP addresses endangered species from
and Jepson Prairie Preserves, the USFWS’s Stone a broader ecosystem perspective, many restoration

¯ Lakes Refuge, the DFG’s Yolo Basin Wildlife Area, actions will benefit broad species communities and
East Bay Park’s Big Break and Little Franks Tract the habitats upon which they depend. These include
recreation areas, and outreach programs that actions to benefit aquatic and terrestrial fish and
compensate private landowners who improve wildlife wildlife species as well as special plants and plant
management of their lands. The U.S. Army Corps of communities.
Engineer’s program to mitigate for habitat losses
from levee protection in the Delta should coordinate CENTP,~IIL VALL~�’ PROJECT

I closely with the restoration IMPROVEMENT ACTprogram.

Much of the infrastructure to implement the vision Restoring and maintaining ecological processes and

I for the Delta now exists. Existing programs could functions in the Delta Ecological Management Zone

implement many of the restoration actions outlined will augment other important ongoing and future

in this vision. In areas where cooperative agency and restoration efforts for the zone. The Anadromous Fish

~!

stakeholder efforts do not now exist, such Restoration Program ofthe CVPIA (USFWS 1997)

organizations can be developed to help implement has a goal to double the natural production of

the program. Cooperative efforts where agencies have anadromous fish in the system over the average

formed partnerships to restore valuable aquatic, production during 1967 through 1991. CVPIA

I wetland, and riparian habitats in the east Delta authorized the dedication and management of
:: would be supported and used as a model for other 800,000 AF of CV-P yield annually for the purpose of

similar efforts (e.g., the Cosumnes River Preserve, implementing the fish, wildlife, and habitat

I with the Nature Conservancy and Ducks Unlimited). restoration purposes and measures that include water

Other examples include the establishment of wildlife purchased for inflow to and outflow from the Delta.

refuges at Stone Lakes and the Yolo Bypass, each
CENTRAL VALLEY HABITAT JOINT

I with multiple partners and commitments. The
California Department of Water Resources, DFG, VENTURE

and the U.S. Fish and Wildlife Service (USFWS) own The Central Valley Habitat Joint Venture is a
considerable properties in the Delta (e.g., West component of the USFWS’s North AmericanI Sherman Island Wildlife Area), which with funding Waterfowl ManagementPlan, with funding and
support can be restored or upgraded to fit the vision, cooperative project participation by federal, State,
The Interagency Ecological Program (IEP) is an and private agencies. New funding sources, including
established research and monitoring unit that, with CALFED restoration funds, are being sought to
support, can accomplish the expanded evaluation and implement the Joint Venture. The Joint Venture has
monitoring needs, adopted an implementation plan that includes

ENDANGERED SPECIES RECOVERY objectives to protect wetlands by acquiring fee-title

PLAN IMPLEMENTATION
or conservation easements and to enhance waterfowl
habitat in wetlands and agricultural lands. Joint

I The ERPP will be an important, if not major, Venture objectives and targets have been adopted by

component in the successful implementation of the ERPP.

recovery measures for species listed under either the
State or Federal ESAs. For example, many of the SAN JOAOUIN COUNTY HABITAT

i targets and programmatic actions listed later in this CONSERVATION

section are derived from existing recovery plans. Two The San Joaquin County Habitat Conservation Plan

i plans of major importance include the Recovery Plan is nearing completion and describes mechanisms for
for the Sacramento/San Joaquin Delta Native Fishes offsetting past and future impacts associated with
(U.S. Fish and Wildlife Service 1996) and the NMFS land use changes. The habitat conservation plan
Proposed Recovery Plan for the Sacramento River outlines an approach for acquiring lands usingI Winter-run Chinook Salmon (National Marine preservation criteria.
Fisheries Service 1997).
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DELTA WILDLIFE HABITAT One important ecological process that needs further

PROTECTION AND RESTORATION evaluation is sediment. The sediment budget of the

PLAN Delta is of particular interest and there is a need to
quantify sedLment input, sediment depositional

While not a formal plan, this plan is used to guide patterns in the Delta, and sediment output.
California Department of Fish and Game (DFG),
USFWS, and other agencies’ programs to wisely use RESTORATION TARGETS AND
and protect riparian and wetland habitats in the Bay PROGRAMMATIC ACTIONS
and Delta. Its goals are to protect and improve

the public of the magnitude of Targets developed for the Sacramento-San Joaquinhabitatand inform
problems that threaten wildlife and their habitat. It Delta Ecological Management Zone (and the 13
also provides mechanisms for cooperation between other ecological management zones) can be classified
local governments and State and federal agencies, by their reliability in contributing to attainment of

the Strategic Objectives. The target classification
CALFED BAY-DELTA PROGRAM system used in the following section is as follows:

CALFED has funded over 20 ecosystem restoration
projects in the Sacramento-San Joaquin Delta. Many Class Description
of these projects deal with restoration of tidal aquatic ~ Target for which additional
habitat and screening of water diversions. Two of the research, demonstration, and
more significant projects address the land subsidence evaluation is needed to determine
problem, by studying methods to return the land to feasibility or ecosystem response.
its pre-disturbance elevation. Department of Water ~@ Target which will be implemented in
Resources is allowing biomass to accumulate on stages with the appropriate
Twitchell Island to reverse the subsidence. In another monitoring to judge benefit and
project, the United States Geological Survey is success.
studying the movement and availability of sediment
supplies in the Delta. ~ Target that has sufficient certainty

of success to justify full
LINKAGE TO OTHER implementation in accordance with

ECOLOGICAL MANAGEMENT adaptive management, program
priority setting, and phased

Zoa ES implementation.

Realizing the vision in this Ecological Management
Zone depends in part on achieving the targets in the ECOLOGICAL PROCESSES
Sacramento River, Eastside Delta Tributaries, Yolo
basin, and San Joaquin River Ecological Management CENTRAL VALLEY STREAMFLOWS
Zones. Targets in the Suisun Marsh/North San
Francisco Bay Ecological Management Zone should GENERAL TARGET: The general target is to more

be pursued in combination with the Delta to restore closely approach the natural (unimpaired) seasonal

important rearing habitats, reduce the introduction Delta outflow patterns that:

of contaminants, and control the introduction of non- ¯ transport sediments,
native aquatic species. Meeting the flow needs for the ¯ stimulate the estuary foodweb,
Sacramento, Feather, Yuba, American, Mokelumne, ¯ provide for up and downstream fish passage,
Stanislaus, Tuolumne, and Merced rivers is essential ¯ contribute to riparian vegetation succession,
to the Delta freshwater inflow needs. Aquatic, ¯ transport larval fish to the entrapment zone,
riparian, and wetland corridors in the Yolo and ¯ maintain the entrapment zone and natural
Eastside Delta Tributaries Ecological Management salinity gradient, and
Zones are also directly linked and integral to habitat ¯ provide adequate attraction and migrating flows
corridors in the Delta. for salmon, steelhead, American shad, white
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sturgeon, green sturgeon, lamprey striped bass, ¯ Mokelumne, Calaveras, and San Joaquin
splittail, delta smelt, and longfin smelt, tributary pulsed flows prescribed under the May

1995 Water Quality Control Plan, and
Besides seasonal peak flows, low and varying flows
are also essential elements of the natural Delta ¯ supplemental flows.
outflow pattern to which native plant and animal TARGET 3: Provide a fall or early winter outflow
species have adapted. Specific targets for different that approximates the first "winter" rain through the
flow pattern attributes may vary with the different Delta (4~).
storage and conveyance alternatives being considered
in the CALFED Program. PROGRAMMATIC ACTION 3A: Allow the first

"significant" fall/winter natural flow into the Delta
TARGET 1 : Provide a March outflow that occurs (most likely either from rainfall or from unimpaired
from the natural late-winter and early-spring peak flows from tributaries and lower watersheds below
inflow from the Sacramento River. This outflow storage reservoirs or from flows recommended by
should be at least 20,000 cfs for 10 days in dry years, DFG and the Anadromous Fish Restoration Program
at least 30,000cfs for 10 days in below-normalwater [AFRP]) to pass through the Delta to the San

Francisco Bay by limiting water diversions for up toand40,000cfs foryears, 10daysinabove-normal
water years. Wet-year outflow is generally adequate 10 days. (No supplementary release of stored water
under the present level of development (’40. from reservoirs would be required above that required

to meet flows prescribed by DFG and AFRP.)PROGRAMMATIC ACTION 1A: Prescribed
outflows in March should be met by the cumulative TARGET 4: Provide a minimum flow of 13,000 cfs
flows of prescribed flows for the Sacramento, Feather, on the Sacramento River below Sacramento in May of
Yuba, and American rivers. Assurances must be all but critical years (U.S. Fish and Wildlife Service
obtained (e.g., to limit Delta diversions) that these 1995) (4~).prescribed flows will be allowed to contribute to
Delta outflow. A portion of the inflow would be from PROGRAMMATIC ACTION 4A: Supplement
base (minimum) flows from the east Delta tributaries flows in May of all but critical years as needed from
and the San Joaquin River and its tributaries. Shasta, Oroville, and Folsom reservoirs to maintain

TARGET 2: Provide a late-April to early May
an inflow of 13,000 cfs to the Delta.

outflow that emulates the spring inflow from the San ~TIONALE: The proposed March supplemental
Joaquin River. The outflow should be at least 20,000 flows were selected as a represenrarive value for
cfs for 10 days in dry years, 30,000 cfs in below impact analysis in the Programmatic EIS/EItL
normal years, and 40,000 cfs in above normal years. Throughout tile ERP, the need ro determine optimal
These flows would be achieved through base flows streamflow for ecological processes, habitats, and
from the Sacramento River and flow events from the species is repeated. The issues of supplemental flows
Mokelumne, Calaveras, Stanislaus, Tuolumne, and are complex in term of ecosystem improvements. The
Merced rivers (4~). frequency, magnitude, duration, riming and rare of

change ofstreamflows that form channels, create and
PROGRAMMATIC ACTION 2A: Prescribed habitat all ofmaintain riparian (including species
outflows in late April and early May should be met vegetation), andpmmote all life stages of the various
by the cumulative prescribed flows from the aquaric speciesdependentonaparticularstream will
Stanislaus, Tuolumne, and Merced rivers (see East never occur within a single year. An optimal flow
San Joaquin Basin Ecological Management Zone), regime will have to vary, perhaps significantly, from
and Mokelumne and Calaveras rivers (see Eastside year to year. The supplemental flow
Delta Tributaries Ecological Management Zone). It recommendations will be an intensive exercise in
will be necessary to obtain assurances that these adaptive managementandmusr be based on credible
prescribed flows are allowed to contribute to Delta scientir’ic underpinnings.
outflow. The flow event would be made up of:

Changing the seasonal pattern of freshwater flows¯ the Cosumnes River, into and through the Delta will help restore the

~ ~
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Delta’s ecosystem processes and functions. This provided by supplementing the prescribed pulse flow
ecosystem restoration is fundamental to the health of in the 1995 ~Yater Quality Control Plan with
aquatic, wetland, and riparian resources, additional waters purchased from willing sellers on

the Mokelumne, Stanislaus, Tuolumne, and Merced
Providing Delta outflow at the prescribed level in dry rivers.
and normal years in March will provide the following
benefits: Restoring the natural first "fall" flow through the

Delta will provide the following benefits:
¯ improve survival of iuvenile chinook salmon

rearing ha and passing downstream through the ¯ support spring-ran and other chinook salmon,
Delta, steelhead, and American shad iuveniles

migrating from the mainstem rivers and
¯ provide attraction flows to adult winter-run and tributaries in passing through the Delta to the

spring-run chinook salmon, steelhead, striped Bay,
bass, white and green sturgeon, splittail, and
American shad migrating upstream through the ¯ provide attraction flows for adult fall-run and
Delta to spawning grounds in the Sacramento late-fall run chinook salmon, splittail, longfin
River and its tributaries, smelt, delta smelt, and steelhead migrating

upstream into or through the Delta, and
¯ provide attraction flows for longfin and delta

smelt moving upstream within the Delta to ¯ reduce losses of migrating juvenile fish in south
spawn in the Delta, Delta pumping plants.

¯ provide downstream passage flows for steelhead, Maintaining a minimum intTow of 13,000 cfs from
splittail, longfin smelt, and delta smelt to move the Sacramento River in May will help maintain
through the Delta to the San Francisco Bay, survival and transport of striped bass eggs and larvae,

and white and green sturgeon from the Sacramento
¯ .help maintain lower water temperatures further River above Sacramento into the Delta. This flow will

into the spring to benefit adult and juvenile also benefit remaining downstream migrating
salmon, steelhead, 1ongfin smelt, delta smelt, juvenile chinook salmon and steelhead from the
and splittail, Sacramento Pa’ver and its tributaries, as well as

¯ stimulate the foodweb in the Delta and Bay, upstream migrating winter- and spring-run chinook
salmon and American shad. Supplemental average

¯ reduce potential effects of toxins released into monthly storage releases of up to 2,500 cfs for 30
Delta waters, days (150,000 total acre-feet) may be necessary in dry

¯ promote growth of riparian vegetation along years to meet tins requirement. In normal and wet

Delta waterways, and years, flows would generally exceed 13,000 cfs.
Implementation of this action requires the

¯ reduce loss of eggs, larvae, and juvenile fish into development and application of an adaptive
south Delta water diversions, management program that includes development of

testable hypothesis and implementation of a
Supplementing an existing prescription for late April- "monitoring program to collect and analyze the data
early May pulse flow through the Delta from the San to evaluate the hypothesis.
Joaquin River will assist juvenile San Joaquin chinook
salmon and steelhead moving through the Delta to Providing for larger flows during the seasons with
the Bay. The added flow will also help transport when those flows occurred historically, particularly in
Delta and San Joaquin plankton and nutrients that normal or dry years, will help restore important
have built up during the spring to the western Delta ecological processes and functions that create and
and Suisun Bay where they will stimulate the spring maintain habitat in the Delta. Delta channel
foodweb on which many of the important fish species maintenance, sediment and nutrient transport, and
living in the Delta depend. In addition, this flow will introductions of plant debris are some examples of
provide many oft he same benefits described above processes improved by flow events. Spring flow
for the March flow event. The flow event would be

~ ~
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events in dry and normal years will help sustain NATURAL FLOODPLAIN AND FLOOD
riparian and wetland vegetation. PROCESSES

COARSE SEDIMENT SUPPLY TARGET 1 : Expand the floodplain area in the
North, East, South, and Central and West Delta

TARGET 1 : Maintain sediment supply to the Delta
Ecological Management Units by putting

from upstream areas at levels needed to maintain approximately 10% of leveed lands into the active
existing habitats and to contribute to present and floodplain of the Delta (’’).
future efforts to reverse subsidence on Delta islands

PROGRAMMATIC ACTION 1A: Convert leveed
lands to tidal wetland/slough complexes in the North

PROGRAMMATIC ACTION 1A: Develop a
Delta Ecological Management Unit. Permanently

cooperative investigation to determine the existing convert island tracts (Little Holland, Liberty, and
sediment budget in the Delta based on sediment Prospect) at the south end of the Yolo Bypass to tidal
input, use within the Delta, and sediment output, wetland/slough complexes. Convert small tracts

~TION~4.~.: Narural sedirnenrs of streams, rivers, along Snodgrass Slough to tidal wetland/slough
andesruariesconsisro£mineralandorganicsilts, complexes. Construct setback levees along Minor,
sands, gravel, cobble, and woody debris. TheseSteamboat, Oxford, and Elk Sloughs.

materials naturally enter, deposit, erode, and are PROGRAMMATIC ACTION 1B: In the East
transported through the Bay-Delta and its watershed.

Delta Ecological Management Unit, construct
Sediment, like water, is one o£ the natural building

setback levees along the South Mokelumne River and
blocks of the ecosystem. Many other ecological connecting dead-end slot~ghs (Beaver, Hog, and
processes and functions, and habitats and species Sycamore).
require specific types and amounts of sediment and
the habitats sediments create. PROGRAMMATIC ACTION 1 C: Remove levees

that hinder tidal and floodflows in the headwater
Finer sediments are important in the natural
development of riparian and wedand habitats. Major

basins of east Delta dead-end sloughs (Beaver, Hog,
and Sycamore) and allow these lands to be subject to

factors that influence the sediment supply in the Bay-
flood overflow and tidal action.

Delta and its watersheds include many human
activities such as dams, levees, and other structures, PROGRAMMATIC ACTION 1 D: Convert deeper
dredging, and gravel and sand mining, subsided (sunken) lands between dead-end sloughs in

the EastDelta Ecological Management Unit east of
River-transported sediments are an essential the South Mokelumne River channel eitherto
component of the physical structure and nutrient overflow basins and nontidal wetlands or to land
base of the Bay-Delta ecosystem and its riverine and designated for agricultural use.
tidal arteries. The size, volume, and seasonal timing
of sediments entering the riverine and estuarine PROGRAMMATIC ACTION 1E: Construct
systems should be compatible with both natural and setback levees in the South Delta Ecological
altered tlow regimes. Sediment transport should Management Unit along the San Joaquin River
match channel and ~loodplain characteristics oF between Mossdale and Stockton.
individual rivers, streams, and tidal sloughs. A

PROGRAMMATIC ACTION 1 F: Convert adjacentspecific sedhnent management objective is ro
redistribute sediment in the watersheds and valley lands along the San Joaquin River between Mossdale

components of the ecosystem. An appropriate level, and Stockton either to overflow basins and nontidal
wetlands or to land designated for agricultural use.rate, and size of sediment should be redistributed to

match specific habitat requirements and ecological PROGRAMMATIC ACTION 1 G: Construct
functions, setback levees on corners of Delta islands along the

San Joaquin River channel in the Central and West
Delta Ecological Management Unit. Open leveed
lands to tidal action where possible along the margins

" of the West Delta Ecological Management Unit.

~ ~
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FLATIONALE: Subjecting approximately lOq~ of PROGRAMMATIC ACTION 1A: Reduce
existing Delta leveed lands to tidal action and velocities in selected Delta channels by increasing
tloodtlows will greatly enhdnce the floodwater and cross-sectional areas of channel by means of setback
sedhnent retention capacity of the Delta. The tracts levees or by constricting flows into and out of the
at the south end or’the Yolo Bypass, along the South channels.
Mokelumne River, and along the San Joaquin River
channel are logical choices for this because they have PROGP~MM~TIC ACTION 1 B: Increase tidal

limited levee systems and are already ar high tlood flow and cross-Delta transfer of water to south Delta

risk. These lands have had limited subsidence and pumping plants to selected channels to lessen flow

olFer good opportunities for restoring tidal through other channels.

wedand/slough complexes. PROGRAMATIC ACTION 1C: Manage the

The other signLf~canr area for setbacks is along the operation of existing physical barriers so that
resultinghydraulicsupstreamanddownstreamof themain channel of the San Joaquin River."Cutting

corners" on some islands where the levee length ro barrier are more like levels in the mid-1960s.

land area maintained is now high would reduce levee PROGRAMMATIC ACTION 1 D: Close the DCC
constructionand maintenance. when opportunities allow, as specified in the 1995

CENTRAL VALLEY STREAM Water Quality Control Plan and recommended by

TEMPERATURES
the U.S. Fish and Wildlife Service (1995), in the
period from November through January when

TARGET 1 : More frequently maintain daily water appropriate conditions trigger closure (i.e., internal
temperatures in the Delta channels below 60°F in Delta exports are occurring).
the spring and 65°F in the fall to meet the
temperature needs of salmon and steelhead migrating

TARGL~I" 2: Restore hydrodynamic conditions in the

through or rearing in the Delta (#).
rivers and sloughs of the Delta sufficient to support
targets for the restoration of aquatic resources (~).

PROGRAMMATIC ACTION 1A: Improve riparian
PROGR/M~M~TIC ACTION ;~,: Restore 3,000 to

woodland habitats along migrating channels and
4,000 acres of tidal perennial aquatic habitat and

sloughs oftheDelta.
20,000 to 25,000 acres of tidally influenced

PROGRAMMATIC ACTION 1 B: Improve SRA freshwater marsh. (Note: These recommendations are
habitat along migration routes in Delta. contained within programmatic actions presented in

this section for tidal perennial aquatic habitat and
FL~TIONALE: Maintaining water temperatures of fresh emergent wetland (tidal) and are not additions
less than 60°F in the spring and 65 °F in the fall can ro acreages presented in thetargets and
improve survival of juvenile chinook salmon rearing programmatic actions for habitat.)
in or migrating through the Delta. Maintaining
maximum daily water temperatures in the channels TARGET 3: Maintain net downstream flows in the
and doughs of the Sacramento-San Joaquin Delta mainsrem San .Joaquin River from Vernalis to
Ecological Management Zone of less than 66°Fin immediately west of Stockton from September
the fall wild ensure healthy conditions for upstream through November to help sustain dissolved oxygen
migrating adult chinook sahnon and early emigrating levels and water temperatures adequate for upstream
juveniles. Improved riparian habitat along Delta migrating adult fall-run chinook salmon (@~).
channels and the spring flow events should maintain        PROG~MATIC ACTION 3A:

Operatea
cooler spring temperatures in dry and normal years,

barrier at the head of Old River from August through
Improved riparian and SRA habitat will help to

November.
maintain lower Delta water temperatures ~rom spring
through fall. TARGET 4: Restore 50 to 100 miles of tidal

channels (303 to 606 acres) in the southern Yolo
DELTA HYDRODYNAMICS

Bypass within the north Delta, while maintaining or
TARG~’r "1 : Reestablish more natural internal Delta improving the flood carrying capacity of the Yolo

water flows in channels (~). Bypass (~). (Note: This target is in addition to

~ ~
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I
targets and programmatic actions presented in the the upstream movement of adult SanJoaquin fall-run
Delta Slough habitat section.) chinook salmon. In addition, improved flows past

I Stockton will reduce straying of adult salmon into
PROGRAMMATIC ACTION 4A: Construct a Central and South Delta channels (California
network of channels within the Yolo Bypass to Department ofFish and Game 1972).
connect the Putah and Cache Creek sinks, .and

I potentially the Colusa drain, to the Delta. These Improving the channel network in the Yolo Bypass
channels should effectively drain all flooded lands in will improve the migration pathway for salmon
the bypass after floodflows stop entering the bypass produced in Putah and Cache creeks, as well as for

I from the Fremont and Sacramento weirs. The upper Sacramento River salmon using the Yolo
channels would maintain a base flow through the Bypass as a pathway to the Delta. A well-drained
spring to allow juvenile anadromous and resident f~sh system with permanent sloughs will keep juvenile

i to move from rearing and migratory areas, salmon from being stranded in the bypass when/!ows
stop. Permanent sloughs will provide valuable

PROGRAMMATIC ACTION 4B: Reduce flow juvenile salmon rearing habitat in lace winter and
constrictions in the Yolo Bypass such as those in the early spring.
openings in the railway causeway that parallels
Interstate 80. Improving hahirats along riparian corridors in the

Yolo Bypass will provide additional spawning and
I:~TlOl~O~.£: Internal Delta hydrau!ics have been rearing habitat for splirtail and rearing and migration
highly modified since the early 1950s. Adverse habitat for juvenile chinook salmon and perhaps for
hydrau!ic action has created poor conditions for

delta smelt and other native resident £zshes.
sustaining spawning, rearing, and foodweb Conditions will a!so improve for wildlife, andI production in the Delta and for the transport of larval

wateFffowl.
fish such as delta smelt and striped bass; (U.S. Fish
and Wildlife Service 1994 Delta Smelt Biological Restoring connections among Delta channels,

i Opinion; U.S. Fish and Wildlife Service 1995 Delta freshwater marsh, and seasonal wetland habitats will
Smelt Opinion on the 1995 Water Quality Control enhance habitat conditions for special-status species
Plan; U.S. Fish and Wildlife Service 1995; such as the splirtail. Restoring this habitat
Independent Scientific Group 1996). connectivity in a large-scale mosaic in the North

Delta will help restore the ecosystem processes and
Restoring hydraulic conditions within the Delta by functions fundamental to supporting the foodweb
modifying physical barriers in the Delta will support and will improve conch’rions for rearing chinook

I natural transport functions, reduce entrainment (in salmon, steelhead, sturgeon, juvenile delta smelt,
diversions) into parts of the Delta where survival is striped bass, and splittail (FahHg and MerHam 1985).
low, an~! assist in" transporting juvenile fish into and

i through the Delta to highly productive nursery areas BAY-DELTA AQUATIC FOODWEB
in the western Delta and Suisun Bay. Modifying DCC
operation will restore historical hydraulic conditions TARG~-r 1 : Increase primary and secondary

in lower Mokelumne channels of the north Delta nutrient productivity in the Delta to levels

(U.S. Fish and Wildlife Service 1994 Delta Smelt historically observed in the 1960s and early 1970s

Biological Opinion; U.S. Fish and Wildlife Service (’)"

1995 Delta Smelt Opinion on the 1995 Water PROGRAMMATIC ACTION 1A: Actions

I Quality Control Plan; U.S. Fish and Wildlife Service described above to restore streamflow, floodplain
1995). Internal Delta hydraulics can be improved flooding, Delta hydraulics, tidal wetlands and
through several operational or structural approaches, sloughs, and riparian habitat would increase primary

i The removal of structural barriers chat alter internal and secondary productivity in the Delta. Relocating
Delta hydraulic patterns may be possible, depending the intake of the South Delta pumping plants to the
on which alternative is selected. North Delta would also increase Delta productivity.
Maintaining adequate flows past Stockton will ~"~.,~TIONAI.£: Increasing the area of tidal
improve existing fiarmfu/conditions of low cfi’ssolved wetland/slough habitat and the residence rime of
oxygen and high water temperatures that can hinder
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Delta waters will increase primary and secondary restoration will also increase the overwinter survival
productivity. More flooding of floodplains will rates of wildlife that winter in this Ecological
provide more nutrients and organic carbon inputs to Management Zone and will strengthen them for
Delta waters. Relocating the intakes of the South migration, thus improving their breeding success.
Delta pumping plants wilJ increase the residence time Expanding these habitats will also reduce the amount
of Central and South Delta waters and allow more of and concentrations of contaminants that could, upon
the highly productive San Joaquin waters to be entering the Delta’s sloughs, damage the health of
retained in the Delta. the aquatic resources.

HAB|TATS The restoration of all habitats will be within the
structure of adaptive management. The program will

GENERAL RATIONALE move forward in a step-wise progression. Each

Restoring wedand and riparian habitats along with element will be designed with a testable hypothesis

tidal perennial aquatic habitats is an essential element and a monitoring program to collect the scientist

of the restoration strategy for the Sacramento-San data needed to evaluate the hypothesis will be in

Joaquin Delta Ecological Management Zone. The place. Implementation will begin on a small scale and

general approach for habitat restoration is to mimic depending on the monitoring results will either

to the extent feasible a well-connected mosaic of continue or be modified based on results of completed

aquatic and riparian habitats. In some areas, these projects.

habitat should be a contiguous as possible avoiding CONVERSION OF LINEAR MEASURES
smMl habitat patches in favor of larger. Habitat TO ACREAGES
corridors in the Delta should be emphasized that
haterconnect with habitat corridors on the main stem Generally, the June 1999 version of the ERP reported
Sacramento and San Joaquin rivers as well as the a mix of acres and miles of riparian and riverine
eastside tributaries such as the Mokelumne River. aquatic habitats. In this revision, miles of riparian

habitat are converted to acres using the following
The extent and distribution of the land-water assumption: unless otherwise noted in the ERP,
interface (contact) between aquatic habitats and riparian stream corridors are assumed to be 100 feet
interconnected wetland and riparian habitats have wide. This equates to 12.12 acres of riparian habitat
been altered since the mid- 1850s by De]ta per mile of corridor for one side of a stream or 24.24
reclamation. Since 1906, the amount of land-water acres per mile including a riparian corridor on each
interface has been reduced 32~ in the East Delta side of the stream. Miles of riparian corridor the Delta
Ecological Management Unit, 25% in the South and Suisun Marsh have been converted to acres using
Delta Ecological Management Unit, and 45~ in the 12.12 acres per mile of riparian corridor to be
Central and ~Yc’est Delta Ecological Management restored or enhanced. This is deemed sufficient for
Unit. analysis purposes as some riparian habitat wil! be

Increasing the ratio of land-water interface and present only on one side o£ a stream channel and
actual width of the corridor will vary greatly from aincreasing the shoreline perimeter will help restore a

complex habitat mosaic on a large scale in the Delta. screen of riparian vegetation in some areas to dense
~ This will support essential ecosystem processes and riparian stands that may be 200 feet wide. Riparian

¯
functions. These measures are also fundamental to acres for the Delta and Suisun Marsh were calculated

supporting the foodweb and improving conditions for from the prescriptions in the riparian and riverine

rearing chinook salmon, steelhead, sturgeon, delta aquatic habitat targets presented in Volume II of the
ERPP.smelt, striped bass, and splittail. Foodweb support

functions for wildlife will also beneEt (Cummins The ERP reports tidal and Delta sloughs as miles o£
1974; Clark 1992). sloughs ro be restored. To improve evaluation o£

Restoring high-quality freshwater marsh and brackish restoration o£slough habitats, slough miles have been

water marsh, both seasonal and permanent, will converted to acres (6.06 surface acres per mile). The

increase the production and availability of natural single assumption for the calculation was that average

forage for waterfowl and other wildlife.This slough width was 50 feet. This width reasonably
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describes the range of widths present in natural or These areas typically provide high primary and
restored sloughs, with upper branches being secondary productivity and support nutrient cycling
considerably less than 50 feet wide and lower sections that sustains good forage. These areas also provide
exceeding 50 feet. good forage for waterfowl that use underwater

vegetation growing in the shoals and for oh’ring ducks
TIDAL PERENNIAL AQUATIC HABITAT such as canvasback and scaup that eat clams (Fris and

TARGET 1 : Restore 1,500 acres of shallow-water DeHaven 1993; Brittain et al. 1993; Stuber 1984;

habitat in the North Delta Ecological Management Shloss 1991; Sweemam and Stevens 1993; San

Unit; 1,000 acres of shallow-water habitat in the East Francisco Estuary Project 1992a; U.S. Fish and

I Delta Ecological Management Unit; 2,000 acres of "~Vild/ife Service1996;IAndbergand Marzuola 1993).

shallow-water habitat in the South Delta Ecological Franks’s Tract is a flooded Delta island that can be
Management Unit; and 2,500 acres of shallow-water restored to a mosaic of habitat types with no impact
habitat in the Central and West Delta Ecological to agriculture. Frank’sTract leveeswere breached
Management Unit (’~). and rbe island has been flooded since the early 1900s.

PROGRAMMATIC ACTION 1A: Restore 500 The deep bed of the island does nor provide good

acres of shallow-water habitat at Prospect Island in quality habitat for native Eshes.Partsof the island
the North Delta Ecological Management Unit. could be e/evated through a combination of dredge

material placement, natural sediment accretion, and

i PROGR/M~MATIC ACTION 1 B: Restore 1,000 peat accumulation. Frank’s Tract will be a functional
acres of shallow-water habitat in the downstream component of the SanJoaquin River corridor, a major
(south) end of the Yolo Bypass (Little Holland and fsh rearing and migration area, as well as providing
Liberty islands) within the North Delta Ecological continuity with existing and other proposed habirars
Management Unit. in rbe Central and West Delta Ecological

PROGRAIV~MATIC ACTION I C: Restore 1,000 Management Unit. Developing the tract must also
occur in conjunction with the control or eradicationacres of shallow-water habitat at the eastern edge of
of introduced, nuisance aquatic plants for restorationthe East Delta Ecological Management Unit where

existing land elevations range from 5 to 9 feet below to be most beneficial ro native species.

I mean sea level. NONTIDAL PERENNIAL AQUATIC

PROGRAMMATIC ACTION 1 D: Restore 2,000 HABITAT

acres of shallow-water habitat at the south and TARGET 1: Develop 500 acres of deep open-water
eastern edge of the South Delta Ecological areas (more than 4 to 6 feet deep) within restored
Management Unit where existing land elevations fresh emergent wetlands in the Delta to provide
range from 5 to 9 feet below mean sea level, resting habitat for water birds, foraging habitat for

PROGRAMMATIC ACTION 1 E: Restore 2,500 diving ducks and other water birds and semi-aquatic

acres of shallow-water habitat in the Central and mammals that feed in deep water, and habitat for

West Delta Ecological Management Unit where associated resident pond fish species (~).

existing land elevations range from 5 to 9 feet below PROGRAMMATIC ACTION 1A: Develop 100
mean sea level. A program of fill placement or acres of open-water areas within restored fresh
longer-term subsidence reversal may be needed to emergent wetland habitats in the West and Central

i accomplish this action. Delta Ecological Management Unit such as on

PROGRAMMATIC ACTION 1 F: Restore Frank’s Twitchell or Sherman islands.

Tract to a mosaic of habitats using clean dredge PROGRAMMATIC ACTION 1 B: Develop 200i materials and natural sediment accretion, of within restored freshacres open-water areas

/:~’rlONAI.I~: Restoring, improving, andprorecting emergent wetland habitats in the East Delta

high-quality shallow-water habitat will provide Ecological Management Unit.

greater foraging areas rearing juvenile and PROGRAMMATIC ACTION lC: Develop 200for fsh
waterfowl in this Ecological Management Zone. acres of open-water areas within restored fresh

~ ~
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emergent wetland habitats in the South Delta of 50% to 75% compared to 1906 conditions and by
Ecological Management Unit. restoring 65 to 165 miles of small distributary

sloughs (less than 50 to 75 feet wide) hydrologically
TARGLWr i: Develop 2,100 acres of shallow, open- connected to larger Delta channels (’’). (Note: This
water areas (less than 4 to 6 feet deep) in restored target is in addition co the Delta slough target
fresh emergent wetland habitat areas in the Delta to presented in the target section for Delta Channel
provide resting, foraging, and brood habitat for water Hydraulics.)
birds and habitat for fish and aquatic plants and
semi-aquatic animals (,,). PROGI~II~S, TIC ACTION 1A: To replace lost

slough habitat and provide high-quality habitat areas
PROGRAMMATIC ACTION 2A: Develop 500

for fish and associated wildlife, the short-term
acres of shallow, open-water areas within restoredsolution for the Central and West Delta Ecological
fresh emergent wetland habitats in the Central and Management Unit is to restore 20 miles of slough
West Delta Ecological Management Unit such as on habitat. The long-term solution is to restore 50 miles
Twitchell or Sherman Islands. of slough habitat (121-303 acres). In each the North

PROGRAMMATIC ACTION 2B: Develop 300 Delta and East Delta Ecological Management Units,
acres of shallow, open-water areas within restored the short-term solution is to restore 10 miles of
fresh emergent wetland habitats in the East Deltaslough habitat. The long-term solution is to restore
Ecological Management Unit. 30 miles of slough habitat (61-182 acres, each). In

the South Delta Ecological Management Unit, the
PROGRAMMATIC ACTION 2C: Develop 300 short-term solution is to restore 25 miles of slough
acres of shallow, open-water areas within restored habitat and the long-term solution is to restore 50
fresh emergent wetland habitats in the South Delta miles of slough habitat (152-303 acres).
Ecological Management Unit.

PROGRAMMATIC ACTION 1 B: Restore tidal
PROGRAMMATIC ACTION 2D: Develop 1,000 action to portions of islands and tracts in the North
acres of shallow, open-water areas within restored and East Delta Ecological Management Units with
fresh emergent wetland habitats in the North Delta appropriate elevation, topography, and water-
Ecologicai ManagementUnit. landform conditions. This will sustain tidally

~ATIONALE: Restoring suitable resting areas for influenced freshwater marshes with 20 to 30 linear

warerfowJandotherwetland-dependent wHdlifesuch miles (121-182 acres) of narrow, serpentine-shaped

as river otter will increase their over-winter survival sloughs within the wetlands and floodplain. (Note:

rate. Other water-associated wildlife will also benefit The slough miles, or total acreages, are not. additive

(MadroneandAssociares 1980). to acreages presented for tidal fresh emergent
wedand habitat. A key in restoring tidal habitats

Restoring suitable resrihg areas for waterfowl and includes provision for tidal sloughs and upland
other wetland-dependent wildlife such as river otter transition habitats.)
will increase their over-winter survival rates. Other
water-associated wildlife will also benefit (Madrone P~O, TION~L£: Restoring, improving, and protecting

and Associates 1980). sloughs in the Ecological Management Units of the
Sacramento-San Joaquin    Delta Ecological

Implementation o£ actions designed to increase or Management Zone will help sustain high-quality
improve acreages of nontidal perennial aquatic shallow-water habitat for spawning of native fish and
habitats need to develop or integrate subsidence . for foraging of juvenile fish. Restoring small dead-end
reversal and sediment accretion. These will assist in sloughs and tidally imquenced freshwater marshes and
raising bottom elevations to levels char can support mudllats in the Sacramento-San Joaquin Delta
rooted submergent and emergent vegetation. Ecological Management Zone will provide habitat for

spawning of native fish and for foraging of juvenile
DELTA SLOUGHS                     fish, increase production of primary and secondary

TARGET 1 : Restore ecological structure and food species, and support nutrient cycling that

functions of the Delta waterways network by sustains quality forage. These sloughs can also

increasing the land-water interface ratio a minimum provide loafing sites for waterfowl and habitat For the
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I
western pond turtle (Simenstad et al. 1992 and 1993; juvenile fish. These habitats typically provide high
Lindberg and Marzuola 1993; Madrone and levels of primary (plant) and secondary (animal)
Associates 1980). productivity and suppo~c nutrient cycling functions

that can sustain quality forage. These habitats also
Land-water interface targets represent a reasonable provide high-quality forage habitat for waterfowl
level necessary to restore Bay-Delta ecosystem who use submergent vegetation growing in the shoalsi and diving ducks such as canvasback and scaup thatfunctionsand overall healthby increasingwater-to-
perimeter shoreline ratios and patterns to those of the

eat clams (Fris and DeHaven 1993; Brittain et al.
early 1900s. Delta slough habitat wil! be restored as

1993; Stuber 1984).
a mosaic of habitats including slough, tidalperennial,
and tidal emergent habitats.                            Restoring high-quality brac!a’sh tidal marshes on and

adjacent ro these islands will contribute to cycling

I MIDCHANNEL ISLANDS AND SHOALS
nutrients, maintaining the foodweb, and increasing
production of primary and secondary food species in

TARGLWir 1 : Maintain existing channel islands and a geographic location already noted for its value as a
restore 50 to 200 acres of high-value islands in rearing habitat for estuarine fish. Severalplant speciesI selected sloughs and channels in each of the Delta’s of special concern such the Suisun aster will benefit
Ecological Management Units (’~). from increasing the area of brackish tidal marsh in

the Delta (Landin and Newling 1988; Dionne et al.
PROGRAMMATIC ACTION 1A: Actively protect 1994; Lindberg and Marzuola 1993).
and improve existing channel islands in the Delta.

FRESH EMERGENT WETLAND
PROGRAMMATIC ACTION 1B: Restore 50 to HABITAT (TIDAL)
200 acres of channel islands in the Delta where
channel islands once existed. T~GLwl" 1 : Increase existing tidal freshwater marsh

habitat in the Delta by restoring 30,000 to 45,000

i TARGET 2: Restore 500 acres of shoals in the acres of lands designated for floodplain restoration
westernmost portion of the Central and West Delta (,~).
(~).

PROGRAMMATIC ACTION 1A: Develop tidal

i PROGRAMMATIC ACTION 2A: Implement a freshwater marshes in the North Delta Ecological
sediment management program that results in Management Unit.
deposition and accretion within portions of Central
and West Delta channels and bays, forming 500 PROGRAMMATIC ACTION 1 B: Develop tidal

I of shallow shoal habitat restored tidal freshwater marshes on small tracts of convertedacres to
influence,                                              leveed lands along Snodgrass Slough.

i FLATIONALE: Many of the remnant channel or PROGRAMMATIC ACTION lC: Develop tidal

"herin" islands in the Delta have been lost ro freshwater marshesalongtheupperendsofdead-end
continuing erosion and degradation. Restoring, sloughs in the east Delta.
improving, and protecting the riverine-edge habitat

PROGRAMMATIC ACTION 1 D: Develop tidal
of these islands will provide habitat for juvenile

freshwater marshes along all setback levees and levees
salmon rearing in this Ecological Management Zone.

with restored riparian habitat.
Terrestrial vertebrates that will receive indirect
benefits include the western pond turtle and PROGRAMMATIC ACTION 1E: Develop tidal
shorebirds and wading birds (Fris and DeHaven freshwater marshes on restored channel island
1993; Mafioney and Ermin 1984; Knight and habitat. (Note: Any tidal freshwater marsh habitat

I Bortorf 1983; Knox 198~t; Novick and Hein 1982; developed is included in Target 1 i-or t/us habitat
Moore and Gregoty 1988; May and Levin 1991; type.)
Levin et al. 1995).                                    F~OtTION~I.£: Restoring tidally influenced

I Restoring, improving, and protecting high-quality freshwater marshes in the Sacramento-San Joaquin
shallow habitat will provide forage for rearing Delta Ecological Management Zone will increase

I
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production of primary and secondary food species and PROGRAMMATIC ACTION 1 A: Restore 1,000
support nutrient cycling functions that can sustain acres of nontidal freshwater marshes on Twitchell
quality forage conditions for fish, waterfow], Island.
shorebirds, and wildlife (Lindberg and Marzuola

PROGRAMMATIC ACTION 1B: Restore 1,0001993; Miller 1993; Simenstad et al. 1992 and 1993).
Increasing the area of freshwater tidal marshes in acres of nontidal freshwater marshes in the Yolo

each of the four Delta Ecological Management UnitsBypass.

will help support the proper aquatic habitat for PFIOGRAMMATIC ACTION ’IC: Restore 1,000
rearing and ourmigrating juvenile chinook salmon, acres of nontidal freshwater marshes in leveed lands
5teeIhead,and sturgeon and for rearing delta smelt, designated for floodplain overflow adjacent to the
striped bass, and splittail. Restoring high-quality dead-end sloughs in the East Delta Ecological
freshwater marshes, both tidal and nontidal, will Management Unit.
contribute ro nutrient cycling, maintaining the
foodweb, and increased production of primary and PROGRAMMATIC ACTION 1 D: Restore 4,000

secondary food species. In addition, increasing the acres of nontidal freshwater marshes in the South

area of freshwater marsh will contribute to an Delta in lands designated for floodplain overflow.

ecosystem that can accommodate sea level rise. This PROGSt~aMATIC ACTION 1 E: Restore 10,000
can only be effective, however, if upland migration acres of nontidal freshwater marshes on Delta Islands
corridors are available for the marshes to expand asof the Central and West Delta Ecological
sea !eve/rises. Management U~t. (Note: Up to 75~b oft!us acreage
The targets selected take into account the large losses may be restored to tidal actions after the appropriate

of tidal freshwater marshes since the early 1900s. The land elevations are achieved through island accretion.

Sacramento-San Joaquin Delta Ecological Upon restoring tidal action, targets, for the Central

Management Zone lost nearly 90,000 acres, with the and West Delta Ecological Management Unit would

greatest losses in the North Delta and Central and be adjusted to avoid the need co restore adcfi’tional

West Delta Ecological Management Units. Acreage non-tidal wetland above 2,500 acres.)
changes in the South Delta were insignificant during FI~TION,~d.E: The restoration of high-quality
chat period because most losses these occurred before nontidal freshwater marshes will contribute ro
1900. Restorationtargets ate to restore between 30~ nutrient cycling, maintaining the foodweb, and
and 50q~ of the losses since 1900. The level of supporting enhancedlevelsofprimary and secondary
restoration was increased in the South Delta because food production. Increasing the areal extent of
of the prior losses documented by Landin and nontidal freshwater marsh in the Delta, particularly
Newling (1988). There was a substantial loss of fresh in the Central and West Delta Ecological
emergent wetlands in the South Delta Ecological Management Unit, will be an important component
Management Unit prior to the 1900s and a of subsidence control and island accretion. Permanent
significant amount of wetlands could be restored, freshwater marsh can help arrest and in some cases

FRESH EMERGENT WETLAND reverse subsidence where peat oxidation has resulted
HABITAT (NONTIDAL) in land elevations more than 15 feet below sea level.

Increasing the area of freshwater marsh will
TARGET 1 : Restore a total of 2,000 acres of contribute to an ecosystem that can accommodate sea
nontidal freshwater marshes in the North Delta. level rise. Habitats for wedand wildlife will be
EcologicalManagement Unit and 1,000 acres in the improved. The targets selected take into account the
East Delta Ecological Management Unit; restore large losses ofnontidal freshwater marshes since the
4,000 acres ofnontidal fresh emergent wetland in the early 1900s. The Sacramento-San Joaquin Delta
South Delta Ecological Management Unit as part of Ecological Management Zone lost nearly 90,000
a subsidence control program; and restore 10,000 acres with the greatest losses in the North Delta and
acres of nontidal fresh emergent wetland in the Central and ~¢Zest Delta Ecological Management
Central and West Delta Ecological Management Units. Acreage changes in the South Delta were
Unit as part of a subsidence control program (total of insignificant during that period because most losses
17,000 acres) (ee). there occurred before 1900.
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I                SEASONAL WETLAND HABITAT            TARGET 4: Restore and manage at least 12,000
acres of additional seasonal wetland habitat and

TARGET 1 : Restore and manage at least 2,000 improve management of 500 acres of existing,
acres of additional seasonal wetland habitat and degraded seasonal wetland habitat in the South Delta
improve management of 1,000 acres of existing, Ecological Management Unit (’’).
degraded seasonal wetland habitat in the North Delta
Ecological Management Unit (4~4~). PROGP~MMATIC ACTION 4A: Develop a

cooperative program to restore and manage 12,000
PROGRAMMATIC ACTION 1A." Improve acres of additional seasonal wetland habitat.

i management of 1,000 acres of existing, degraded
seasonal wetland habitat in the Yolo Bypass. PROGRAMMATIC ACTION 4B: Develop a

cooperative program to improve management of 500
¯ PROGRAMMATIC ACTION 1 B: Restore and acres of existing degraded seasonal wetland habitat.

manage 2,000 acres of additional seasonal wetland
habitat in association with the Yolo Basin Wildlife RA~TIONAM.E’. Restoring seasonal wetland habirars
Area. along with aquatic, permanent wetland, and riparian

habitats is an essential element of the restoration
TARGET 2: Restore and manage at least

strategy for the Sacramento-San Joaquin Delta
6,000 acres of additional seasonal wetland habitat Ecological Management Zone. Restoring the ratio of
and improve management of 1,000 acres of existing, land-water interface will help restore a mosaic of
degraded seasonal wetland habitat in the East Delta complex habitats that wil!restore important
Ecological Management Unit (~’~). ecosystem processes and functions. Restoring these

PROGRAMMATIC ACTION 2A: Develop a habitats will also reduce the amount and

cooperative to restore and 1,000 concentrations of contaminants that could, once theyprogram manage
acres of additional seasonal wetland habitat on Canal enter the Delra’s sloughs, interfere with restoring the

Ranch. ecological health of the aquatic ecosystem. Seasonal

I wetlands support a high production rare of primary
PROGRAMMATIC ACTION 2B: Develop a and secondary food species and large blooms (dense
cooperative program to restore and manage 5,000populations) of aquatic invertebrates.
acres of additional seasonal wetland habitat.

Wetlands chat are dry in summer are also efficient
PROGRAMMATIC ACTION 2C: Improve sinks for the transformation of nutrients and the
management of 1,000 acres of existing degraded breakdown of pesticides and ocher contaminants. The
seasonal wetland habitat, roughness of seasonal wetland vegetation £dters and

TARG*:T 3: Restore and manage at least 8,000 traps sediment and organic particulates. Water

acres of additional seasonal wetland habitat and flowing out from seasonal wetlands is typically high

I improve management of 1,500 acres of existing, in foodweb prey species concentrations and fine

degraded seasonal wetland habitat in the Central and particulate organic matter that feed many Delta

West Delta Ecological Management Unit (~’). aquatic and semiaquatic fish and wildlife. To
capitalize on these functions for the Delta aquatic

PROGRAMMATIC ACTION 3At Restore and significant areas of restored seasonal wedands inzone~

manage 4,000 acres of additional seasonal wetland the Sacramento-San Joaquin Delta Ecological
habitat on Twitchell Island. Management Zone should be subject ro periodic

~looding and overland [low from Delta and river
PROGRAMMATIC ACTION 3B: Restore and floodplains.
manage 4,000 acres of additional seasonal wetland
habitat on Sherman Island. RIPARIAN AND RIVERINEI AQUATIC HABITATS
PROGRAMMATIC ACTION 3C: Develop a
cooperative program to improve management ofTARGET 1 : Restore 10 to 20 linear miles of riparian
1,500 acres of existing degraded seasonal wetland and riverine aquatic habitat along the San Joaquin
habitat. River in the South Delta Ecological Management

Unit to create corridors of riparian vegetation of

~ ~
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which 60% is to be over 75 feet wide and 40% is to Ecological Management Unit of which 80% is to be
be no less than 300 feet wide and 1 mile long (200 to more than 75 feet wide and 20% over 300 feet wide
400 acres)(’’). (145 to 291 acres)(’’).

PROGRAMMATIC ACTION 1A: Develop a PROGRAMMATIC ACTION 5A: Obtain
cooperative program to restore riparian habitat either conservation easements for, or purchase from willing
by obtaining conservation easements or by purchase sellers, land needed to restore 5 to 10 linear miles
from willingsellers, along the Steamboat Slough as part of the

development of a North Delta Habitat Corridor.
TARGET 2: Restore 15 to 25 linear miles of riparian
and riverine aquatic habitat along other Delta island TARGET 6: Restore or plant riparian and riverine
levees throughout the South Delta Ecological aquatic habitats and recreate slough habitat and set
Management Unit. This will create riparian back levees(’).
vegetation corridors of which 90% is to be more than
75 feet wide and 10%, no less than 300 feet wide and PROGRAMMATIC ACTION 6A: Obtain

1 mile long (177 to 295 acres) (’’). conservation easements for, or purchase from willing
sellers, land needed to restore riparian habitat along

PROGRAMMATIC ACTION 2A: Develop a newly created sloughs and sloughs with new levee
cooperative program to restore riparian habitat either setbacks.
by obtaining conservation easements or by purchase
from willing sellers. PROGRAMMATIC ACTION 6B: Obtain

conservation easements for, or purchase from willing
TARGET 3: Restore 10 to 15 linear miles of riparian sellers, land needed to restore riparian habitat along
and riverine aquatic habitat in the North Delta new or upgraded Delta levees.
Ecological Management Unit along the Sacramento
River below Sacramento of which 80% is to be more TARGET 7: Protect existing riparian woodlands in

than 75 feet wide and 20% over 300 feet wide (145 North, East, and South Delta Ecological

21’8 acres)(’). Management Units (’’).
to

PROGRAMMATIC ACTION 3A: Obtain PROGRAMMATIC ACTION 7A: Expand the

conservation easements for, or purchase from willing Stone Lakes and Cosumnes River Preserves from their

sellers, land needed to restore 10 to 15 linear miles of current size by an additional 500 acres of existing

riparian habitat along the Sacramento River in the woodland habitat. Share costs with the Nature

North Delta Ecological Management Unit. Obtain Conservancy to acquire in-fee title to the lands

conservation easements for, or purchase from willing needed from willing landowners.

sellers, land needed to create corridors of riparian PROGRAMMATIC ACTION 7B: Purchase
vegetation, riparian woodland property or easements.

TARGET 4: Restore 8 to 15 linear miles of riparian F~TIO~O,/.£." Many species of wi!dlife, including
and riverine aquatic habitat in the East Delta several species listed as threatened or endangered
Ecological Management Unit of which 80% is to be under the State and £ederal Endangered Species Acts
more than 75 feet wide and 20% over 300 feet wide ’and several special-starnsplanr species in the Central
(116 to 218 acres)(’’). Valley are dependent on or closely associated with

PROGRAMMATIC ACTION 4A: Obtain riparian habitats. Pa~parian habitats support a greater

conservation easements for, or purchase from willing diversity o£ wildlife species than any other habitat

sellers, land needed to restore 5 to 10 linear miles type in California. Degradation and loss o£riparian

along the Mokelumne River and 3 to 5 miles along habitat have substantially reduced the habitat area

the Cosumnes River in the East Delta Ecological avai!ahle for associated wi/dlife species. Loss of this
habitat has reduced water storage, nutrient cycling,Management Unit to create corridors of riparian

vegetation, and foodweb support.

TARGET 5: Restore 10 to 20 linear miles of riparian Restoring, improving, and protecting high-quality

and riverine aquatic habitat in the North Delta riparian woodland habitat wi/l enhance nutrient
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cycling and foodweb support and provide habitat for special-status plant and animal species and associated
terrestrial invertebrates that will sustain resident fsh wildlife (4~’).
and rearing juvenile anadromous fsh in the Delta.
Terrestrial vertebrates that will benefit include the PROGP,~M~TIC ACTION 1A: Support

Swainson’s hawk, western yellow-billed cuckoo, programs for protecting and restoring inland dune

wading birds, neotropical birds, and the riparian scrub habitat at existing ecological preserves in the

brush rabbit. This habitat will also increase suitable Central and ~Test Delta EcologicalManagement

habitat for wildlife such as the western pond turtle Unit.

and wood duck (Bjorun et al. 1991; Shields et al. PROGRAMMATIC ACTION 1 B: Protect and
Jensen restore inland dune scrub habitat areas adjacent to1993; et 1987; Fris and DeHaven1993;

Mahoney and Erman 1984; Knight and Bottorff existing ecological preserves in the Central and XYc’est
1983). Delta Ecological Management Unit through either

Large-scale riparian restoration projects are needed to conservation easements purchasefrom willingor

restore the biodiversity (variety of species) and the sellers.

sustainability and resilience of these habitats. This is PoO~TION, Od.£= An analysis of soils indicated that the
consistent with the recommended strategy for historical extent of inland sand dunes in the Delta
restoration of rivers and aquatic ecosystems on a large was probably less than 10,000 acres. The extent and
landscape scale (National Research Council 1992; habitat quality o£inland dune scrub has declined as
Noss and Harris 1986; Hutto et al. 1987; Scott et al. result of recent land Inland dune scruba changes.
1987; Noss et al. 1994). Large-scale restoration of is a unique Delta community and supports several
broad, diverse riparian habitats in the Sacramento- special-status plant and animal species, including the
San Joaquin Delta Ecological Management Zone will Lange’s metalmark, which is federally listed as
support increased nesting populations of Swainson’s endangered. Protection and restoration of inland
hawks and other raprors, as well as the yellow-billed dune scrub habitat will help maintain existing
cuckoo. ~Yood ducks will also beneft from increases special-status species and assist in recovery of their
in riparian habitat. Heron and egret rookeries will populations.
increase as well (Baltz and Moyle 1984; Hudson

1991; Morroni 1981; National Resource Council FRESH~/ATER FISH HABITAT AND

1992; Gaines 1974 and 1977). ESSENTIAL FISH HABITAT

P~arian woodland habitats are important habitat use TARGET 1 : Maintain and improve existing

areas for many species of wild!ire in the Central freshwater fish habitat and essential fish habitat
Valley. The loss or degradation of historic stands of through the integration of actions described for
riparian woodland has substantially reduced the ecological processes, habitats, and stressor reduction
habitat area available for associated wildlife. Such or elimination (’).
woodlands will also contribute to the ofrecovery

PROGRAMMATIC ACTIONS: No additional
species such as Swainson’s hawk. Actions ro restore
ecological processes and fianctions, increase and

programmatic actions are recommended.

improve habitats, and reduce srtessors are prescribed FL~TIONALE: Freshwater fish habitat and essential
primarily to contribute to the recovery of aquatic fsh habitat are evaluated in terms of their quality and
species such as winter-run, spring-ran, and 1are-fall- quantity. Actions described for Delta ecological
run chinook salmon; splittail; and delta smelt. These processes, stressor reduction, and riparian and riverine
actions will also benefit the Swainson’s hawk, greater aquatic habitat should suffice to maintain and restore
sandhiIl crane, yellow-billed cuckoo, riparian brush freshwater fsh habitats. For example, maintaining
rabbit, black rail, and giant garter snake, freshwater and essential fsh habitats is governed by

INLAND DUNE SCRUB
actions to maintain streamflow, improve coarse
sediment supplies, maintain stream meander,

TARGET 1 : Enhance 50 to 100 acres of low- to maintain or restore connectivity of rivers and streams

moderate-quality Antioch inland dune scrub habitat maintainingand their floodplains, and in and

in the Delta to provide high-quality habitat for restoring riparian and riverine aquatic habitats.

~ ~
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PERENNIAL GRASSLAND for wintering and migrating waterfowl and shorebirds
and associated wildlife.

TARGET 1 : Restore 4,000 to 6,000 acres (total) of
perennial grasses in the North, East, South, and PROGRAMMATIC ACTION 1 B: Periodically
Central and West Delta Ecological Management flood pasture from October through March in
Units associated with existing or proposed wetlands portions of the Delta relatively free of human
and floodplain habitats (’). disturbance to create suitable roosting habitat for

wintering greater sandhill crane, and for other
PROGRAMMATIC ACTION 1A: Develop a wintering sandhill crane subspecies.
cooperative program to restore 1,000 acres of
perennial grassland in the North Delta Ecological PROGRAMMATIC ACTION lC: Create
Management Unit through either conservation permanent or semipermanent ponds in Delta farm
easements or purchase from willing sellers, areas that provide suitable waterfowl nesting habitat

but lack suitable brooding habitat, to increase
PROGRAMMATIC ACTION 1 B: Develop a resident dabbling duck production.
cooperative program to restore 1,000 acres of
perennial grassland in the East Delta Ecological PROGRAMMATIC ACTION 1D: Increase the
Management Unit through either conservation acreage farmed for wheat and other crops that
easements or purchase from willing sellers, provide suitable nesting habitat for waterfowl and

other ground-nesting species in the Delta.
PROGRAMMATIC ACTION lC: Develop a
cooperative program to restore 1,000 to 2,000 acres PROGRAMMATIC ACTION 1 E: Convert
of perennial grassland in the South Delta Ecological agricultural lands in the Delta from crop types of low
Management Unit through either conservation forage value for wintering waterfowl, wintering
easements or purchase from willing sellers, sandhill cranes, and other wildlife to crop types of

greater forage value.
PROGRAMMATIC ACTION 1D: Develop a
cooperative program to restore 1,000 to 2,000 acres PROGRAMMATIC ACTION 1 F: Defer fall tillage
of perennial grassland in the Central and West Delta on corn fields in the Delta to increase the forage for
Ecological Management Unit through either wintering waterfowl, wintering sandhill cranes, and
conservation easements or purchase from willing associated wildlife.
sellers.

PROGRAMMATIC ACTION 1G: Develop a
RATIONALE,: Restoring wetland, riparian, and cooperative program to improve management on
adjacent upland habitats in association with aquatic 8,000 acres of Delta corn and wheat fields and to
habitats is an essential element of the restoration reimburse farmers for leaving a portion of the crop in
strategy for this Ecological Management Zone. each field unharvested as forage for waterfowl,
Eliminating fragmentation and restoring connection sandhill cranes, and other wildlife.
of habitats wilI enhance habitat conditions for special-
status species such as the California black rail and RATIONALE: Following the extensive loss of native

foraging habitat for Swainson’s hawk. For insrance,, wetland habitats in the Central Va!/ey, some wetland

the habitats for these species have been degraded by wildlife species have adapted to the artificial wedands

a loss of the adjacent escape cover needed during of some agricultural practices and have become

periods ofhightlowsorhigh rides, dependent on these wetlands to sustain their
populations. Agriculturally created wedands include

AGRICULTURAL LANDS rice lands; fields flooded for weed, salinity, and pest
control; srubble management; and tailwater

TARGET 1 : Cooperatively manage 40,000 to circulation ponds.
75,000 acres of agricultural lands (’~).

Reducing the entrainment of lower tmptu’c organisms
PROGRAMMATIC ACTION 1A: Increase the area

(food species) such as phytoplankron and
of Delta corn fields and pastures flooded in winter zooplankton, and of life stages of higher trophic
and spring to provide high-quality foraging habitat organisms such as £,sh eggs, larvae, and juveniles into

agricultural and export water diversions will increase
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I
production of primary and secondary food species, other wildlife will increase the overwinter survival
This will also support nutrient cycling functions that rates of wildli[e and strengthen them for migration,

I can sustain quality ~�orage for aquatic resources in and thus improving breeding success (Madrone and
dependent on the Delta (Chadwick 1974). Assoc. 1980; Fredrickson and Reid 1988; Schultz

1990; and l~’ngelman 1990). Following the extensive
Managing agricultural lands to increase forage for loss of native upland habitats, upland wildlife speciesI have adapted to the artificial upland environment ofwaterfowl and other wildlife increase survival

rates of overwintering wildlffe and strengthen them some agricultural land uses and have become
for migration, thus improving breeding success dependent on agricultural upland areas and field-

I (Madrone Associates 1980; Fredrickson and Reid border shelter belts to sustain their populations.
1988; Schultz 1990; and, th’ngelman 1990).

Habitat restoration will occur over a 30 year period.
Restoring roosting habitat in this Ecological Initial efforts will be directed at lands presently inI Management Zone, especially when it is near forage State or Federal ownership. Restoration will be
habitat, will increase the overwinter survival of strictly guided by adaptive management in which
sandhill cranes and strengthen them for migration, conceptual ecosystem models and hypotheses will be

i thus improving breeding success. Decreasing in developed. SmM1 projects will be implemented to test
human disturbance in the roosting sites will also the hypotheses regarding habitat restoration. For
improve the health of the crane in the Delta. Actions example, one hypothesis might be that delta smelt

I to restore ecological processes and functions, increase will occupy tidM perennial aquatic habitat for
and improve habitats, and reduce stressors are foraging, spawning, and rearing. Monitoring will
prescribed primarily to increase populations of lower determine it the hypothesis is true or false (e.g., do
level food species, aquatic and terrestrial delta smelt use restored habitat). Based on the results
invertebrates, and forage fish such as threadfin shad. of monitoring under the adaptive management
Improving the foodweb o£the Delta will help restore program, an evaluation will be made regarding the
the health of the Bay-Delta’s aquatic ecosystem, need and benefit of restoring addJ’tional acres of tidal

i Creating small ponds on farms with nearby waterfowl perennial aquatic habitat.

nesting habitat but little brood habitat will increase The Delta Protection Commission suggested (letter

i production of resident waterfowl species when brood to CALFED dated July 10, 1998) some alternatives
ponds are developed and managed properly, for meeting habitat restoration targets in the Delta.
Researchers and wedand managers with the DFG, Although it is premature to set priorities for the
U.S. Fish and V~zildlife Service and the CMifornia targets and programmatic actions in the Delta, the
Vc~aterfowl Association have found that we/! managed Commissionsuggestedthefollowing approaches:
brood ponds produce the high levels of invertebrates
needed to support brooding waterfowl. Other wildlife ¯ Restore and/or enhance lands currently in public

I such as the red-legged frog, tiger salamander, giant or non-profit ownership (or currendy in the
garter snake, and western pond turtle will also acquisition process) and designated for
benefit. Restating suitable nesting habitat near brood restoration, including Twitchell Island, Sherman

i ponds will increase the production of resident Island, and Prospect Island. Approximately
waterfowl species. ~Yhen the restored nesting habitat 35,000 acres fall into this category.
is properly managed, large, ground predators are less
effective in preying on eggs and young of waterfowl

¯ Acquire and/or emhance currently flooded lands

i and other ground-nesting birds, to create and/or enhance emergent habitat,
including Frank’s Tract, Big Break, Mildred

Restoring nesting habitat, especially when it is near Island, I3"ttle Mandeville Island, etc.

I brood ponds, will increase the production of resident Approximately 7,000 acres fall into this
waterfowl species. Vc’hen the restored nesting habitat category.
is properly managed, large, ground predators are less
effective in preying on eggs and young of waterfowl ¯ Develop and implement management plans for

I and other ground birds, upland areas already in public or non-profitnesting Managing
agricultural lands to increase forage for waterfowl and ownership, including Calhoun Cut Ecological

~ oJ~m
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Preserve (approximately 1,000 acres), Rhode the introduction and maintenance of riparian
Island, etc. vegetation into the flood bypass without reducing

overall flow capacity during flood
¯ Develop and implement individual management

events.

plans for private agricultural properties and The Delta Protection Commission also suggested that
develop (or provide) funds to offset costs of the South Fork of the Mokelumne River be
voluntary implementation of such plans (plans considered for water conveyance and flood control, by
could include flooding programs, enhanced dividing the flow of the Mokelumne River between
levees and pumps to enhance flooding and its north and south forks. Both forks could be
drainage, recommend crop rotation cycles, size examined for additional habitat restoration
and location of permanent brood ponds, etc.), opportunities as channel capacities are increased by

dredging or construction of any necessary levee
¯ Develop and implement individual management setbacks. There are significant flow constrictions in

plans for privately owned lands managed for the upper reach of the South Fork Mokelumne, winch
wildlife habitat, such as duck dubs and upland if reduced, could provide important opportunities for
hunting dubs, and develop (or provide) funds to flood control and habitat restoration. The
offset costs of voluntary implementation of such Commission suggested that the Mokelumne River
plans, corridor must be multipurpose and provide water

¯ Control of stressors should be revised to avoid conveyance thr6ugh the Delta, flood control for

with existing regulatory programs, Sacramento and San Joaquin counties, and provideduplication
such as existing dredging "windows," and the for a riparian corridor for aquatic and terrestrial

programs that are developed should respect the species.

needs of existing land uses, such as water- The Commission also provided information regarding
oriented recreation. ~7here funds are needed to wildlife friendly Farming practices. In 1993-94, a
carry out specific programs, those funds should Crop Shift Demonstration Project was conducted on
be made available to private land owners to Rindge Tract. More recently, short-season rice has
implement CALFED programs, been successfully grown in the Delta and could be a

The Delta Protection Commission also suggested the valuable crop that contributes to wildlife friendly

approach for restoring a riparian corridor along the agricultural practices. The California Department of
Delta portion of the Sacramento River should Fish and Game recommended specific measures to

consider the ecological benefits of enlarging and mitigate impacts to wildlife from the demonstration

enhancing a riparian corridor west of the Deep Water project. Most of the mitigation measures were

Ship Channel, within the Yolo Bypass. Such a implemented as parr of the demonstration project,

waterway could connect to the main stem of the and project monitoring provided positive results.

Sacramento Pu’ver at either or both the Surfer ~Yeir or Based on this demonstration project, a wildlife

the Sacramento ~Yeir. There is an existing channel friendly agricultural practices program should

named the Tod Drain, which lies west of the Ship consider the following:

Channel. The Toe Drain is largely unvegetated by lies ¯ Extend availability of post-harvest flooded grain
within the Yolo Bypass, where the lands are already fields to more fully cover period of usage by
subject to a flood easement purchased by the federal migratory birds.
government to provide additional flood protection
the city of Sacramento and the Delta area. ~Yhile the ¯ Enhance food value of post-harvest flooded grain
Sacramento River can maintain flood flows of about fields by intentionally leaving more grain in the
150,000 cfs, the Yolo Bypass can handle about three fields either by modifying harvest practices or
rimes as much flood flow (450,000 cfs). Locating an intentionally nor harvesting portions of the fields
enhanced riparian corridor within the Yolo Bypass to be harvested.
would also address the stranding oFjuvenile and adult
fish when flood flows recede. Creating an enlarged

¯ Create fringe areas during important periods to
enhance forage opportunities for species such aschannel would improve flood water conveyance

capacity in the Yolo Bypass, which would then allow greater sandhfll cranes and Swainson’s hawks.
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Table 6. Summary of ERPP Habitat Restoration Targets for the Sacramento-San Joaquin Delta Ecological
Management Zone.

I Habitat Type North Delta East Delta South Delta Central and Total
Acreage Acreage Acreage West Delta Acreage

I Acreage

Tidal Perennial 1,500 1,000 2,000 2,500 7,000
Aquatic

I Shoal 0 0 0 500 500

I Nontidal Perennial 0 200 200 100 500
Aquatic (deep open
water)

I Nontidal Perennial 1,000 300 300 500 2,100
Aquatic (shallow
open water)

I Delta Sloughs 10-30 miles 10-30 miles 25-50 miles 20-50 miles 65-160 miles
(61-182 acres) (61-182 acres) (152-303 acres)(121-303 acres) (395-970 acres)

Delta Sloughs (Yolo 50-100 miles ...... 50-100 miles
Bypass) (303-606 acres) (303-606 acres)

Midchannel Islands 50 to 200 50 to 200 50 to 200 50 to 200 200 to 800

I Fresh Emergent TBD TBD TBD TBD 30,000 to
Wetland (tidal) [to be determined] 45,000

Fresh Emergent 2,000 1,000 4,000 10,000 17,000
Wetland (nontidal)

i Seasonal Imt~rove: 1,000 1,000 500, 1.500 4.000
Wetland Re~tore: 2,000 6,000 12,000 8,000 28,000

Riparian and 20-35 miles 8-15 miles 53-96 miles
Riverine Aquatic plus 500 acres (116-218 acres) 25-45 miles plus 500 acres

i (691-1,009 (377-695 acres) -- (1,684-2,422
acres) acres)

Inland Dune Scrub                  0                0                0        50 to 100         50 to 100

!
Perennial Grassland 1,000 1,000 1,000 to 2,000 1,000 to 2,000 4,000 to 6,000

Wildlife Friendly TBD TBD TBD TBD 40,000 to
Agricultural Land 75,000

I Total acres of all habitats to be restored excluding wildlife friendly agricultural practices 91,732 to
110,998
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¯ Disperse the program throughout the Delta ro Sacramento, Mokelumne, and SanJoaquin rivers, and
discourage over-concentration o£ species in a on 25 to 100 miles of other Delta channels and
single area. sloughs confined by levees (~’).

Maintain the existing agricultural economy of the PROGRAMMATIC ACTION 1A: Enter into
region by using a voluntary program in which agreements with willing levee reclamation districts to
participants receive compensation equaI to their cost change levee and berm vegetation management
or loss of income, practices that to establish and mature shoreline

riparian vegetation. This will restore and maintain
Overall, the Delta Protection Commission has the health of Delta aquatic resources. Reimburse
provided suggestions that wi!l facilitate districts for any additionalmaintenance and
implementation of the long-term program. A!though inspection costs.
the recommended actions in this plan are still at the
"Programmatic Level," near-term implementation FLo~TIONALE: Restoring, improving, and protecting
plans and projects can incorporate these suggestions high-quality riparian woodland and willow scrub
in order ro develop actions that can be implemented habitat will enhance nutrient cycling and the
with support of the Commission. foodweb and provide habitat for terrestrial

invertebrates that will sustain resident fish and
REDUCING OR ELIMINATING juvenile anadromous fish. Terrestrial vertebrates that

STRESSORS will beneEt include the Swainson’s hawk, western

WATER DIVERSIONS yellow-hilled cuckoo, neotropical migrant songbirds,
and the riparian brush rabbit. TbAs action will also

TARGET 1 : Reduce loss of important fish species at increase suitable habitat for wildlife such as the
diversions (~’~). western pond turtle and wood duck (Bjornn er al.

1991; Sfiielcls et al. 1993;Jensen et al. 1987; Eris and
PROGRAMMATIC ACTION 1A: Consolidate and DeHaven 1993; Mahoney and Erman 1984; and
screen agricultural diversions in the Delta. Knight and BotronCf 1983). Large-scale riparian

PROGRAMMATIC ACTION 1 B: Replace or restoration projects are needed ro restore the variety

upgrade the screens at the SWP and CVP intakes of species and the sustsinability and resilience of these

with positive-barrier, fish bypass screens and state-of- habitats to support the ecologicM functions needed

the-art fish holding and transportation systems, for aquaricresourceresrorationin rfieBay-Delta. This

(Note: The ecologicM benefits of this action could be is consistent with the recommended strategy For

substantially improved by selection of an alternative restoration of rivers and aquatic ecosystems on a large

that has a provision to relocate the intakes, screening scale (National Research Council 1992; Noss and
those intakes, and providing for fish bypasses as Harris 1986; Hutto er al. 1987; Scott et al. 1987;

needed.) Noss er al. 1994).

PROGRAMMATIC ACTION lC: Upgrade screens DREDGING AND SEDIMENT DISPOSAL
at Packqc Gas & Electric Company’s Contra Costa TARGET 1 : Limit dredging in channel zones that
power plant with fine-mesh, positive barrier, f~sh

are not essential for flood conveyance or maintenance
bypass screens,

of industrial shipping pathways, and avoid dredging
RATIONALE: Loss of juvenile fish in diversions is in shillow water areas (depths of less than 3 meters at

detrimentaJ to fish species of special concern (Larkin mean high water) except where it is needed to restore

1979; ErkkiIa et al. 1950). flood conveyance capacity (~).

LEVEES, BRIDGES, AND BANK PROGRAMMATIC ACTION 1A: Use alternate

PROTECTION sources (rather than Delta in-channel sources) of levee
maintenance material, such as:

T~GET 1: Increase shoreline and floodplain
riparian habitat in the Delta by changing the ¯ excavation of abandoned nonessential levees,

vegetation maintenance practices on both the water ¯ excavation material from the restoration of

and the land side of berms on 25 to 75 miles of the secondary tidal channels,
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¯ dry-side island interior borrow pits, Management Zone so that the total surface area of
¯ upland borrow sites, these sloughs and channels covered by invasive non-
¯ Cache Creek settling basin and Yolo Bypass native aquatic plants is reduced (’).

sediment deposits, and
PROGFL~MMATIC ACTION 1 A: Conduct large-¯ deep water dredging sites in the San Francisco

Bay. scale, annual weed eradication programs throughout
existing and restored dead-end and open-ended

PROGRAMMATIC ACTION 1B: Restrict or sloughs and channels within each of the Delta’s

minimize effects of dredging near existing Ecological Management Units. The goal is that less

midchannel islands and shoals that are vulnerable to than 1% of the surface area of these sloughs and

erosion and exhibit clear signs of area reduction from channels is to be covered by invasive non-native

channel and bar incision (cutting). aquatic plants within 10 years.

and PROGRAMMATIC ACTION 1 B: Evaluate theTARGET2: Avoid dredgingduringspawning
rearing periods for delta smelt and during rearing feasibility of developing a program to commercially

periods for winter-run chinook salmon (,~4~). harvest and convert water hyacinth to methane
(natural gas) and organic fertilizer.

PROGRAMMATIC ACTION 2A: Follow DFG
guidelines for dredging in the estuary.                   TARGET 2: Reduce the potential for introducing

non-native aquatic plant and animal species at border
PROGRAMMATIC ACTION 2B: Provide crossings (4~4~,).
stockpiles of levee maintenance materials in three or
more selected land-side areas to avoid the need to PROGRAMMATIC ACTION 2A: Provide funding

obtain material from Delta channels during restricted to the California Department of Food and

periods. Agriculture to expand the current State border
inspection process to include a comprehensive

RATIONALE: Soi!s for levee maintenance should not program of exclusion, detection, and management of
be taken from adjacent Delta waters because suchinvasive species such as purple loosestrife, andaquatic
dredging alters the physical and chemical hydrilla.
characteristics of the aquatic habitat and disrupts
aquatic organisms. Restoring, improving, and RATIONALE: Invasive aquatic plants have altered

protecting high-quality shallow habitat will provide ecosystem processes, functions, and habitats through

forage for rearingjuvenile ~qsh. These areas typically a combination of changes such as those to the

produce high levels of primary and secondary food foodweb and those from competition for nutrients,

species and support nutrient cycling that can sustain light, and space. The prescribed action is primari/y to

quality forage. These areas also provide high-quality enhance foodweb functions and improve habitat for

forage for water~owl that use submerge vegetation resident, esruarine, and anadtomous ~sh and

growing in the shoals and diving ducks such as neotropical migratory birds, in parr, by reducing the

canvasback and scaup that eat clams in these areas areas inhabited by invasive non-native plants and by

(Fris and DeHaven 1993; Britain et al. 1993; Sruber large-scale restoration of optimal nesting habitat

1984). Losses or impacts to this habitat should be (Dudley and D’Antonio 1994; Anderson 1990;

avoided to restore the health of the estuary (Scfi!osser Zedler 1992; Bay-Delta Oversight Count/! 1994).

1991; Sweemam and Stevens 1993; Herbold 1994). INVASIVE RIPARIAN AND
that could and breeding SALT MARSH PLANTSImpacts disrupr foraging

activities of special-status esruarine fish should be TARGET 1 : Reduce surface area covered by non-
avoMed (Sweetnam and Stevens 1993; Moyle et al. native plants to less than 1% (~).
1992, Herbold 1994).

PROGP,~J~TIC ACTION 1A: Control non-
INWASIWE AII,QUATIC PI.~d~TS native riparian plants.

TARGET 1 : Manage existing and restored dead-end TARGET 2: Reduce the area of invasive non-native
and open-ended sloughs and channels within the woody species, such as Giant Reed (i.e., Arundo or
Sacramento-San Joaquin Delta Ecological

~_ c~m
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false bamboo) and eucalyptus, that compete withTARGET 2: Reduce the potential for introducing
native riparian vegeta°:;,n, by reducing the area ofnon-native aquatic organisms at border crossings
non-natives by 50% ~ ~oughout the Delta and by (~’’).
eradicating invasive w ,dy plants from restoration
areas (,~).

PROGRAMMATIC ACTION 2A: Provide funding
to the California Department of Food and

PROGRAMMATIC ACTION 2A: Implement a Agriculture to expand the current State border
program throughout the Delta to remove and inspection process to include a comprehensive
suppress the spread ofinvasive non-native plants thatprogram of exclusion, detection, and management of
compete with native riparian vegetation by reducing invasive aquatic species such as the zebra mussel.
the aerial extent of species such as False Bamboo,

~u~TIONA~LE: Every reasonable effort should beeucalyptus, and non-native cordgrass (Spartina spp.)
made ro reduce the introduction of non-nativeby 50%.
organisms in the ballast water of ships that enter the

PROGRAMMATIC ACTION 2B: Implement a Delta. Such organisms have greatly altered the
program throughout the Delta that, before zooplankton of the Delta over the past several
restoration actions, eliminates invasive woody plants decades. Further alteration could reduce the capacity
that could interfere with the restoration of native o£the Delta to support native ~qshes.
riparian vegetation.

Every reasonable effort should be made to reduce the
I:~ATIONALE: Invasive non-native plants have introduction o£ non-native organisms at overland
altered ecosystem processes, functions, and habitats entrances to California. Inspections at borders have
through a combination o£ changes such as those ro already found Zebra mussels chat if allowed to enter
the foodweb and those of competition for nutrients, Bay-Delta waters could have devastating economic
light, and space. The prescribed actions are prLrnarily and ecological effects.
to improve habitat for many ~qsh and wildlife species
and ro support foodweb functions by establishing PREDATION AND COMPETITION

extensive riparian habitat throughout the Delta TARGET 1 : Reduce loss of juvenile fish in Clifton
(Dudley and D’Anronio 1994; Madrone and Assoc. Court Forebay to predation by 75% to 90% (~’~).
1980; Bay-Delta Oversight Council 1994; Cross and
Fleming 1989; Zedler 1992). There have been PROGRAMMATIC ACTION 1A: Evaluate

extensive Spartina eradication efforts in ~Yillapa Bay, alternate operational strategies to reduce entrainment

Washington, that could provide guidance in of juvenile fish into Clifton Court Forebay.

designing and implementing similar controla TARGET 2." Reduce in-channel predation loss of
program in the western Delta and north San juvenile £rsh near structures such as bridge pilings and
Francisco Bay. In most cases, the removal o£ invasive

diversions (¯).
plants will require the replanting of native vegetation
to maintain adequate levels of herbaceous cover, PROGRAMMATIC ACTION 1A: Develop a
canopy closure, habitat structure, and to limit exotic cooperative program to reevaluate opportunities to
recolonizarion, modify in-channel structures to eliminate predator

INVASIVE AQUATIC ORGANISMS
habitat.

RATIONAL~: Diversions and other structures may
T~GET 1 : Reduce or eliminate the influx of non- provide habitat or opportunities for predatory t~sh
native aquatic species in ship ballast water (~). and wildlife, which could be detrimental to ~qsh

PROGRAMMATIC ACTION 1 A: Fund additional species ol¢ special concern (Erkkila et al. 1950).
inspection staff to enforce existing regulations. Predation of juvenile ~sh in Clifton Court Forebay is

PROGRAMMATIC ACTION 1 B: Help fund a symptom of larger problems. These are probably

research on ballast water treatment techniques that insufficient rearing habitat in the Central Delta, high

could eliminate non-native species before ballast channel velocities, and insufficient flows in the San
water is released. Joaquin River. Short-term efforts in Clifton Court

Forebay should include, at a minimum, a predator
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removal or control program near the fish facility and Improved inchannel glows within the Delta from
Iouver system. Additional focused research is needed seasonal reductions in water use and improved glows

I on longer-term efforts to reduce predation and to attributed to enhanced supplies oF environmental
improve the understanding of predator population water will also contribute ro reducing concentrations
growth. The longer-term solution to predation at this (Charbunneau and Resh 1992; U.S. Environmental

i site lies in re-creating rearing and migration habitats Protection Agency 1993). Human hea!th warnings
throughout the Delta. Some of the water conveyance associated with consuming £~sh and wildlife have been
alternatives in the Delta could decrease the rates of issued because of high levels of substances such as
predation by enlarging the forebay and closing the mercury and selenium. Large-scale restoration of

i radial gates for longer periods, aquatic and wetland habitats contribute tomay
reducing levels of hydrocarbons, heavy metals, and

CONTAMINANTS other pollutants. However, addressing point sources

I TARGET 1 : Reduce loading, concentrations, and of concern such as the oil refineries on Suisun and San

bioaccumulation of contaminants of concern to Francisco Bays and elevated releases of selenium as a

ecosystem health in the water, sediments, and tissues result of refining oil from sources high in selenium

I of fish and wildlife in the Sacramento-San Joaquincan also help reduce these contaminants

Delta Ecological Management Zone by 25 to 50% as (Charbunneau and Resh 1992).

measured against current average levels (~").
HARVEST OF FISH AND WILDLIFE

i TARGET 1 : Reduce illegal harvest of anadromousPROGRAMMATIC ACTION 1A: Reduce the
input of herbicides, pesticides, fumigants, and other

fish and wildlife in the Delta by increasing
agents toxic to fish and wildlife in the Delta by

enforcement (4~).i changing land management practices and chemical
uses on 50,000 acres of urban and agricultural lands PROGRAMMATIC ACTION 1 A: Provide
that drain untreated into Delta channels and sloughs, additional funding to the DFG for additional

i Actions will focus on modifying agricultural practices enforcement.
and urban land uses on a large scale. To reduce the

PROGRAMMATIC ACTION 1 B: Provideconcentration of pesticide residues, the amount
applied will be reduced and the amount of pesticide additional funding to local county sheriff’s

I load reaching the Delia’s aquatic habitats will be departmentsand localpark agenciesfor additional

further reduced by taking advantage of biological andenforcement.
chemical processes within wetland systems to help PROGRAMMATIC ACTION I C: Provide rewardsi break down harmful pesticide residues, for the and convictionarrest of poachers.

PROGRAMMATIC ACTION 1 B: Reduce levels of R.ATIONAL£: Actions to reduce illegal harvest of
hydrocarbons and other contaminants entering the Esh and wildlife are prescribed primarily to
Delta foodweb from high releases into the estuary atcontribute to the recovery of aquatic species such as
oil refineries, winter-run, spring-run, and late fall-run chinook

I FLO, TIONALEI Reducing the concentrations and salmon; green sturgeon; splitrail; and sree!fiead. They

loads of contaminants including hydrocarbons, heavy wil! also contribute to the recovery of species such as

metals, and other pollutants in the water and Sw~nson’s hawk, greatersandbi/! crane, ye//ow-bil!ed

sediments of the Sacramento-San Joaquin Delta cuckoo, riparian brush rabbit, black rail, and giant
garter snake (U.S. Fish and V/ildlife Service 1996;Ecological Management Zone will help ensure

reduction of sublethal and chronic impacts of San Francisco Estuary Project 1992b; Bay-Delta

contaminants, whose impacts on population levels are Oversight Council 1993; California Department of

I hard to document. (Bay Delta Oversight Council Fish and Game 1991).

1994; Hall 1991; U.S. Fish and Wildlife Service STRANDING
1996; San Francisco Estuary Project 1992b; Sparks

i I992; Diamond et al. 1993; Roster al. 1989). TARGET 1 : Reduce or eliminate the stranding of
juvenile chinook salmon on floodplains, shallow
ponds, and levee borrow areas (~).

I
~ ~
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PROGRAMMATIC ACTION 1A: Conduct surveys PROGRAMMATIC ACTION 2A: Establish and
of stranding in the Yolo Bypass under a range of flowenforce no wake zones within 50 yards of important
conditions and develop recommendations to resolve California black rail nesting areas in the Delta from
the problem. March to June.

RA~TIONALE: Under many flow conditions, PROGP~MMATIC ACTION 2B: Establish and
stranding is likely in the Yolo Bypass and is a enforce no motorized boating zones in 5 to 25 miles
minimal problem. However, under conditions in of existing dead-end channels in the Delta from
which the Sacramento River reach high flows and March to June.
flow is diverted into the flood bypasses, and then ~low
quickly recede, stranding is likely a serious problem. PROGRAMMATIC ACTION 2C: Establish and

Timing also plays a important role in determining enforce no motorized boating zones in the small tidal

the severity of the problem. The California channels created in restored tidal freshwater marshes

Department of "~Yater Resources has been and Delta floodplains of levee setbacks.

investigating stranding of juvenile fish in the Yolo TARGET 3: Reduce boat wakes near important
Bypass and identified areas where remedial actions shallow water spawning areas in the Delta from
are probably appropriate to reduce the loss ofjuvenile March to June to levels necessary to protect successful
fish. Further analysis is needed of the potential spawning behavior and success. This will help in
magnitude of the problem and.additional options to recovery of listed species (’).
reduce the potential severity of the problem need to
be identified. PROGRAMMATIC ACTION 3A: Identify

important shallow water spawning areas and establish
DISTURBANCE                      and enforce no wake zones within 50 yards of these

TARGET 1 : Reduce boat traffic and boat speeds in important Delta habitats from March to June.

areas where levees or channel islands and their ~u~TIONA~.£: Protecting the highest qua!icy and
associated shallow-water and riparian habitat may be largest berm island complexes will advance the
damaged by wakes. This will protect important Delta ERPP’s strategy of protecting and restoring large
habitats such as berm islands from erosion caused by areas o£habirar rather than smal/fragmented areas
boat wake (’#). (National Research Council 1992; Resource Agency

PROGRAMMATIC ACTION 1A: In the Central 1976; San Francisco Estuary Project 1992a; San

and West Delta Ecological Management Unit, Joaquin County 1979; U.S. Fish and ~¢Zildlife Service

establish and enforce no wake zones of 1 to 3 miles in 1992).

Disappointment Slough, of 1 to 2 miles in White Actions taken to restore ecological processes and
Slough, and of 3 to 4 miles in Middle and Old rivers functions, increase and improve habitats, and reduce
in areas with remnant berms and midchannel islands, stressors in this Ecological Management Zone are

PROGRAMMATIC ACTION 1 B: In the East prescribed prknarily to contribute to the recovery of

Delta Ecological Management Unit, establish and aquatic species such as winter-run, spring-run, and

enforce no wake zones of 1 to 3 miles of the late-fall-run chinook salmon; green sturgeon;

Mokelumne River, of 2 to 4 miles in Snodgrass splittail; and stee!fiead. They wi//also contribute to

Slough, and of 3 to 4 miles in Beaver, Hog, and the recovery of species such as the black rail.

Sycamore Sloughs in areas with remnant berms and (Madrone 1980; Sch/osser 1991; San Francisco

midchannel islands. Estuary Project 1992a; U.S. Fish and Wildlife Service
1978; Scfi!orff 1991).

TARGET 2: Reduce boat wakes near designated
important California black rail nesting areas in the Additional research is needed to identify important

Delta from March to June to levels necessary to shallow water spawning areas and the potential

prevent destruction of nests. This will help in adverse effects of boat tra!~c on the spawning success

recovery of this listed species (~). of native Delta fishes.
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| � SUISUN MARSH/NORTH SAN FRANCISCO
| BAY ECOLOGICAL MANAGEMENT ZONE

~ and marshes. The North Bay and adjacent marshes
are important nursery grounds for many marine,
estuarine and anadromous fish species. Four runs of
chinook salmon, steelhead, green sturgeon, white

tt?~= A _ sturgeon, striped bass, lamprey, and American shad
migrate through the Delta on their journey between
the Pacific Ocean and Central Valley spawning rivers.
Young salmon may spend important weeks and
months feeding in the North Bay and marshes before
migrating to the ocean. Many sturgeon and striped
bass spend much of their lives in the North Bay.

INTRODUCTION Many marine (ocean) species depend on the North
Bay as nursery area for young, including Pacific

Suisun Marsh and North San Francisco Bay are the herring, northern anchovy, and Dungeness crab.
portions of San Francisco Bay downstream of the Native residentfish, includinglong fin smelt, deltaDelta and upstream of Central San Francisco Bay. smelt, and splittail, spend much of their lives within
These areas include San Pablo and Suisun Bays, the the North Bay and marshes. Considerable areas of
adjacent Suisun Marsh, and the Contra Costa waterfowl and wildlife habitat occur on and along the
shoreline. North Bay was once bordered on the north margins of the North Bay and in the marshes.
by extensive marshes. Baylands alteration has now
reduced the marshes to northern San Pablo Bay and Ecological factors having the greatest influence on
Suisun Bay, including Petaluma, Napa, and Suisun Nor[h Bay and marsh fish and wildlife include
marshes. Healthy marshes provide many ecological freshwater inflow from rivers, wetlands, riparian
benefits including very high productivity, flood vegetation, and aquatic habitat diversity. Stressors

protection. Many water poor water quality, legalmoderationand shoreline of the include diversions,
tidal emergent marshes have been reclaimed for and illegal harvest, wave and wake erosion, and
agriculture, salt production, duck clubs, and introduced non-native plant and animal species.
managed freshwater marshes. These lands are Stressors to Suisun and North Bay saline emergent
protected from flooding by hundreds of miles of plant communities supporting sensitive plant and
levees. Remnants of the tidal salt marshes remain wildlife resources include freshwater discharges which
along the margins of San Pablo and Suisun Bay. The are outside of the natural variability of seasonal
largest intact undiked wetlands remaining in Suisun runoff. For example, fresh wastewater treatment
Marsh are associated with Cutoff Slough and Hill outfalls sustained outside of the normal runoffseason
Slough in north central Suisun Marsh. have been proven detrimental to saline emergent

wetlands. Stressors may also include water
Suisun Marsh and North San Francisco Bay support management activities which result in increased
many species of native and non-native fish, depth and duration of flooding in high marsh zone
waterfowl, shorebirds, and other wildlife. This beyond the range of natural variability and
ecological management zone also supports many seasonaliry.
native plant communities including several significant
rare and endangered plants which are dependent of E)ESCRIPTION OF THE
wetland processes. All Central Valley anadromous

MANAGEMENT ZONEfish migrate through the North Bay and depend on
the North Bay and marshes for some critical part of The Suisun Marsh/North San Francisco Bay
their life cycle. Many Pacific Flyway waterfowl and EcologicalManagementZone is the westernmost
shorebirds pass through or winter in the North Bay zone of the Ecosystem Restoration Program. Its
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eastern boundary is the Collinsville area, and to the bayland habitats and about 90,000 acres of adjacent
west it is bounded by the northwestern end of San habitats (Goals Project 1999). Tidal marsh (190,000
Pablo Bay. The northern boundary follows the ridge acres) and tidal flats (50,000 acres) accounted for
tops of the Coast Ranges and includes the Petaluma 98% of the bayland habitats. Today, only 70,000
River, Sonoma Creek, the Napa River, Suisun Bay acres remain. In the Suisun Bay and marsh, tidal
and marsh and San Pablo Bay. This Ecological marsh and tidal flat habitats have declined from
Management Zone is composed of five Ecological 68,000 acres to about 15,000 acres. Similar declines
Management Units: have occurred in the North Bay region with tidal

¯ Suisun Bay and Marsh,
marsh and tidal flats declining from about 68,000

¯ Napa River, acres to about 25,000 acres (Goals Project 1999).
¯ Sonoma Creek,
¯ Petaluma River, and Today, the important habitat types in the Suisun
¯ San Pablo Bay. Marsh/North San Francisco Bay Ecological

Management Zone are tidal perennial aquatic
habitat, tidalsaline emergent wetland, seasonal
wetland, perennial grassland, agricultural land, and
riparian habitat. The separation of wetlands from
tidal flows and the reclamation of emergent wetlands
have altered ecological processes and functions in
Suisun Marsh and the North Bay. Removing tidal
action from the marsh and baylands soils has resulted
in oxidation of the soil and, subsequently, subsidence
(settling) of interior islands and adverse changes in
wetland soils chemistry. Losing these processes and
functions has reduced available habitat for native
species of fish, plants, and wildlife; reduced water
quality; and decreased the area available for

The general structure of San Francisco Bay is that of dispersing flood waters and depositing suspended silt.

a series of embayments, each containing a central Species that have been affected include the salt marsh
expanse of open water overlying subtidal sediments, harvest mouse, California clapper rail, California
and ringed by intertidal wetlands, mud flats, and/or black rail, waterfowl, shorebirds, Suisun shrew, and
rocky shores. These different kinds of areas constitute many other wildlife species. Many special-status plant
the major distinctive habitat-types of the ecosystem, species, including the soft-haired bird’s beak, Suisun
Hydrologically, the Bay may be divided into two thistle, and Suisun aster, have also been adversely
broad subdivisions with differing ecological affected. Many species of native marine, estuarine,
characteristics: a southern reach consisting of South freshwater, and anadromous fish also depend on this
Bay, and a northern reach composed of Central, San habitat type for important parts of their life cycles.
Pablo, and Suisun Bays. The southern reach receives Fish species that continue to depend on tidal marshes
little freshwater discharge, leading to high salinity and adjoining sloughs, mudflats and embayments
and poor circulation. It also has more extreme tides, include delta smelt, longfin smelt, chinook salmon,
The northern reach (which this vision addresses) green sturgeon, white sturgeon, Pacific herring, starry
directly receives Delta outflow, is characterized by flounder, splittail, and striped bass.
less extreme tides and a pronounced horizontal
salinity gradient, ranging from near full marine Submerged aquatic vegetation (SAV), especially
conditions in Central Bay to near fresh water seagrass, communities and habitats provide valuable
conditions in Suisun Bay. Central and Suisun Bays habitat for fish and invertebrates in the San Pablo
contain sizeable islands. Features not present in San Bay and north San Francisco Bay and is an important
Pablo and South Bays. foraging habitat for waterfowl. San Pablo Bay

contains the greatest acreages of seagrass of any water
Historically (ca 1800), San Francisco Bay included body in the Bay-Delta system. The relative present-
more than 242,000 acres of tidally influenced
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day rarity of seagrass beds suggests it could be
considered a habitat of special concern in the system. U nim paired Monthly Average Flow

Ecological processes essential to a healthy Suisun
Marsh and San Francisco Bay include freshwater 70000-

inflow, flood and floodplain processes, and aquatic 50000-
50000 -foodweb processes. The disruption of ecological ~

processes in this zone, such as separating wetlands ~40oo0-
from tidal flows, has prevented the marshes from the ~ 30000 -
accretion of bottom sediments necessary to keep up u. 20000 -

with sea level rise, reduced nutrient input to the zone, 10o0o -
and reduced the output of other organics and fixed o
nutrients. Ecological processes essential to a healthy J F M A U J J A S O N D

Suisun Marsh and San Francisco Bay include both [] Normal Year [] Dry Year
freshwater inflow within natural (unimpaired)
variability and also tidal inflow to deliver important Unimpaired Delta Outflow, 1972-1992 (D~ year is the 20th

salts and maintain this brackish-saline
percentile year; normal year is the 50th percentile or

ocean system. median year.)
In addition, rare events such as extreme pulse flow Delta were formerly 8,000 to 14,000 cfs; presently
hydrographs associated with high outflow years and these flows average only 2,500 to 3,000 cfs. In dry

and normal years, summer flows have remained inrare events such extreme winter drought
conditions which this system experienced historically the range of 4,000 to 8,000 cfs, because channels
may be equally important in maintaining the carry irrigation water and Delta outflow needed to
biological diversity of this mixed salinity zone. meet water quality criteria in the Delta. Winter
Hydrology is the physical process with the greatest freshwater inflows from the Delta in dry and normal
influence on aquatic and wetland habitats, the many years have been reduced from former levels of 15,000
species of plants and animals that use the Bay, and to 60,000 cfs to current levels of 7,000 to 35,000 cfs
the concentrations of pollutants in the marshes and because much of the runoff from winter rains and
North Bay. In areas downstream of the X2 isohaline snowmelt is now stored in foothill reservoirs. Flows in
(low salinity zone) which are well-mixed, ocean tides highest rainfall years are relatively unchanged,
clearly dominate over and above freshwater inflow, although short-term peaks are reduced by flood-
The historical dominance of halophytic vegetation in control storage in large foothill reservoirs.
Suisun Marsh also suggests that tidal hydrology may
be more important to Suisun than freshwater inflows.
The historical tidal prism prior to diking of the Historical Monthly Average Flow

Suisun and North Bay marshes was also higher than
present                                            35000 -condition.

Freshwater inflow to the North Bay varies greatly 30000-
from year to year. In 70 years of historical record, Bay A25000 -
inflow has ranged from a high of 50 million acre-feet ~

~o 20000 -
(af) to a low of 8 million af, with an average of ~ 15000-
approximately 24 million af. During this period, u. 10000-
freshwater inflow to the Bay has changed markedly
because of upstream water storage in reservoirs and 5000 -

0water-supply diversions developed in 1940s, 1950s,
and 1960s. Spring freshwater inflows, which once
averaged 20,000 to 40,000 cubic feet per second (cfs)
in dry years and 40,000 to 60,000 cfs in normal

Historical Delta Outflow, 1972-1992 (Dry year is the 20th percentile
years, now average only 6,000 to 10,000 cfs in dry year; normal year is the 50th percentile or
years and 15,000 to 30,000 cfs in normal years. In median year.)
the driest years, spring freshwater inflows from the
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Freshwater inflows from the local watershed in the and wintering waterfowl. Such habitat within the
Vaca Mountains and Coast Range have also been North Bay also benefits waterfowl, as well as many
modified from historic conditions. This influence, plant and wildlife species.
however, needs further review to clarify potential

After more than 100 years of land reclamationadverse downstream impacts,
activities in the North Bay and marshes, many linear

Natural flood and floodplain processes are the miles of natural sloughs have been lost. Sloughs are
periodic inundation of the floodplain during tidal important spawning and rearing areas for many Bay-
cycles and peak flow events that would typically Delta fish species, as well as waterfowl and other
occur in late winter and spring during all but the wildlife. Of the natural sloughs that remain, most
driest years. Land reclamation and levee construction have severely degraded natural habitat values from
have eliminated much of the natural North Bay loss of the tidal prism, dredging, levee confinement,
floodplain. This floodplain reduction forces water to riparian vegetation loss, high water flow, and poor
rapidly exit the marshes and bays through confined water quality (i.e., from municipal, industrial, and
channels and sloughs. While flows in most high agricultural drains).
rainfall years may be relatively unchanged, very large
floods can devastate shoreline areas of the North Bay Tidal marshes (including tidal perennial aquatic

due to loss of floodplain and flood basin storage and habitat, saline emergent wetlands, tidally influenced

other dampening effects of floods, fresh emergent wetlands, and sloughs), once the most
widespread habitat in the Bay-Delta, are now

Aquatic foodweb productivity in the North Bay has restricted to remnant patches. There have been
declined over the past several decades due to several extensive losses of saline emergent wetland habitat in
factors, including loss of tidal exchange, changes in the North Bay and adjacent marshes. Most of the
freshwater inflow, Delta conditions, water diversions, remaining saline emergent wetlands lack adjacent
water quality, and the introduction of exotic species, upland transition habitat and other attributes of fully
Foodweb productivity, beginning at the primary functioning saline emergent wetlands because of
production level (i.e., plant cell production), is agricultural practices and urban and industrial
essential to maintaining important fish population, development. Saline emergent wetlands provide
Primary productivity in the North Bay and adjacent important habitat for many plants, waterfowl, and
marshes depends on spring freshwater flow events to other wildlife species. In addition, saline emergent
bring in essential nutrients and recycle nutrients in wetlands contribute important plant detritus and
the marshes. Primary productivity has been limited nutrient recycling to the aquatic foodweb of the Bay-
by heavy infestations of Asian clams that efficiently Delta estuary, as well as important habitat to some
fdter algae from the water column thus reducing the fish and aquatic invertebrate species.
standing crop of phytoplankton.

Seasonal wetlands include vernal pools, wet meadows
With the reclamation of tidal marshes in the North or pastures, and other seasonally wetted habitats,
Bay, there was an accompanying loss of shallow- such as managed duck clubs. Most of this habitat is
water aquatic habitats on which many marine, located onlevee-protected lands. Such habitats were
estuarine resident and anadromous frsh and estuarine once very abundant during the winter rainy season or
invertebrates depend. Shallow-water habitats around after seasonal flooding. With reclamation, flooding
the North Bay provide spawning and rearing habitat occurs primarily from accumulation of rainwater
for many native resident Bay-Delta fishes and behind levees, from directed overflow of flood waters
important rearing and migratory habitat for many to bypasses, or from flooding leveed lands (e.g.,
Central Valley salmon and steelhead populations, managed wetlands). Seasonal wetlands are important
Tidal perennial aquatic habitat benefits native habitat to many waterfowl, shorebird, and other
waterfowl, wading and shorebirds, and other wildlife, wildlife species.
as well as native plants that depend on such habitat.

Upland habitats are found mainly on the outer edges
Lakes and ponds (nontidal perennial aquatic habitats) of the North Bay and adjacent marshes. They consist
found behind levees on reclaimed islands support primarily of grasslands and remnant oak woodland
simple invertebrate communities, riparian habitat, and oak savanna (intermittent woodland and
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I
grassland). Perennial grasslands are an important Water diversions in the North Bay and adjacent
transition habitat for many wildlife species and are marshes divert freshwater inflow and brackish waters.

I buffers to protect wetland and riparian habitats. Though diversions vary seasonally, relatively high
Much of the grassland habitat associated with rates can occur in any month of the year. Most water
wetlands has been lost to agriculture (i.e., pasture, diverted from the North Bay and marshes is used

i grain, vineyards, and orchards) and development (i.e., locally. With many diversions unscreened or poorly
home construction, golf courses). Grasslands are screened, great numbers of fish and aquatic
important buffers for wetland habitat and provide invertebrates are lost. In addition to organisms,
habitat for many plant and animal species, diversions remove a disproportionately large portion

I of the nutrients and detrital (organic debris) load that
Riparian habitat, both forest and shrub, is found on drive the Bay-Delta foodweb. Losses of fish,
the water and land side of levees, berms, berm invertebrates, and nutrients and organic debris limit

i islands, and in the interior of some islands. This the potential for the recovery of many fish species and
habitat ranges in value from disturbed (i.e., sparse, improving Bay-Delta aquatic foodweb productivity.
low value) to relatively undisturbed (i.e., dense, Lack of adequate screening and location of water
diverse, high value). The highest value riparian diversions in sensitive areas contribute to the loss ofi habitat has a dense and diverse structure withcanopy importantfishandaquaticfoodweborganisms.
abundant leaf and invertebrate biomass. The canopy
and large woody debris in adjacent aquatic habitat Levee construction and bank protection have led to

I provide the shaded riverine aquatic habitat that many the loss of wetland and shallow-water habitat
important fish and wildlife species depend on during throughout the North Bay and adjacent marshes.
some portion of their life cycles. The lower value Habitat on levees and shorelines needs improvement
riparian habitat is frequently mowed, disced, or to restore biodiversity and ecologicalfunctions needed
sprayed with herbicides, resulting in a sparse habitat for Bay-Delta aquatic and wildlife resources. Riparian

¯ structure with low species diversity, habitats in this zone are found along the tributary

I streams in the upper reaches. Riparian habitat is not
Riparian habitat is used by more wildlife than any generally found in areas subject to reclamation by
other habitat type. From about 1850 to the turn of levee construction due to high salinity.
the century, most of the riparian forests in the Bay-
Delta were cut down for fuelwood as a result of the Dredging and disposal of dredge materials have
Gold Rush, river navigation, and agricultural contributed to the loss and degradation of important
clearing. Remnant patches are found on levees, aquatic habitats such as tidal wetlands, mudflats, and

i channel islands, and along the margins of the North sloughs in the North Bay and adjacent marshes.
Bay and adjacent marshes. Riparian habitats and their
adjacent shaded riverine aquatic habitat benefit many Over the past several decades, the accidental

fish and wildlife species, introduction of many marine and estuarine organisms

i from the ballast waters of ships from the Far East has
Agricultural habitats also support populations of greatly changed the planktonic and benthic
small animals, such as rodents, reptiles, and invertebrate fauna of the Bay-Delta, with further

i amphibians, and provide opportunities for foraging ramhqcations higher in the foodweb. Further changes
raptors (soaring birds of prey, such as hawks and can be expected if restrictions are not made on ballast
eagles). Nonflooded fields and pastures are also water releases into the San Francisco Bay and Delta.
habitat for pheasants, quail, and doves. The North

I Bay and adjacent marshes support a variety of Toxins continue to enter the North Bay and adjacent

wintering and breeding raptors. Preferred habitat marshes in large amounts from municipal, industrial,

consists of tall trees for nesting and perching near and agricultural discharges. The toxins have had a

I open agricultural fields, which support small rodents demonstrated effect on the health, survival, and

and insects for prey. Both pasture land and alfalfa reproduction of-many important Bay-Delta fish and

fields support abundant rodent populations. The their foodweb organisms. Toxins in fish tissues are

Swainson’s hawk, a raptor species listed by the State also a health risk to people who eat Bay-Delta f’rsh.

as threatened, breeds and occasionally winters in the Continued reductions of toxins from discharges and

Bay-Delta. releases from the sediment (e.g., disturbed by natural
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forces and dredging) are essential to the restoration the adjacent marshes of the North Bay). The splittail
program, population benefits from wetland and slough habitat,

a more productive aquatic foodweb, and higher late
The legal and illegal fish harvest may limit recovery winter and spring freshwater flows during dry years.
of some populations in the Bay-Delta and its Losses to water diversions may also be a limiting
watersheds. Sturgeon harvest in the North Bay and factor.
elsewhere may affect recovery of these populations.

White sturgeon and green sturgeon populations in
Boat traffic in sloughs and channels contributes to the Central Valley use the North Bay for migrating,
the erosion of remaining shallow water, riparian, and feeding, and as a nursery area for young and
wetland habitat. High boat speeds and traffic in juveniles. Populations appear to be stable, but the
channels where remnant or restored habitats are green sturgeon is a California species of special
exposed to wave erosion jeopardize remnant habitat concern due to low population size. Sturgeon benefit
andlimit thepotentialsuccessof habitatrestoration from high late winter and spring freshwater inflow, a
efforts. For example, an increase in jet ski use in productive aquatic foodweb, and bay habitat. Legal
Suisun Marsh following the improvement of local and illegal harvest and losses to water diversions may
public launch facilities is also causing erosion and be limiting population abundance.
noise disturbance problems directly impacting
sensitive channel side plant communities and nesting All four runs of chinook salmon in the Central Valley
clapper rails in relict tidal marsh habitats, depend on the North Bay and adjacent marshes

during at least a portion of their life cycle. The NorthThe delta smelt population of the Bay-Delta estuary Bay and adjacent marshes provide migratory and
is a federally and state-listed threatened species. It rearing habitat for salmon in all months. Many
depends on the North Bay and adjacent marshes for chinook salmon populations have declined in recent
spawning and rearing habitat. It lives in fresh and decades from a combination of ocean, river, and Bay-
brackish bays and sloughs of the Bay-Delta. Its Delta factors. Freshwater flow reductions through the
decline is related to poor habitat conditions during Bay-Delta and increases in water diversions have led
drought periods. It benefits from high freshwater to declines in salmon populations. Improving late
inflow, particularly during the late winter and spring winter and spring freshwater flows through the Bay-
of dry years, adequate slough and shallow water Delta and reducing losses to diversions are essential
habitat, reduced effects of water diversions, and needs in salmon recovery.
increased the aquatic foodweb productivity.

Chinook salmon also benefit from lower water
The longfln smelt populations of the Bay-Delta lives temperatures in spring and fall, as well as adequate
within the brackish water and saltwater of northern aquatic habitats and high foodweb productivity.
San Francisco Bay and migrate upstream into the Tidal perennial marsh habitat and adjoining sloughs
Delta to spawn. The decline in the longfln smelt and aquatic habitats in the North Bay and adjacent
population has coincided with a number of changes marshes are important juvenile rearing habitat.
in the estuary including: low flows in late winter and Juvenile chinook salmon are lost to water diversionsspring, reduced freshwater flows through the Delta in North Bay and adjacent marshes.
and into Suisun Bay, water diversion (particularly in
drier years), and contaminants. Steelhead were historically present in the Napa River,

Sonoma Creek, and Petaluma River Ecological
Like delta smelt, splittail is a native resident species Management Units, and are still present in most of
of the Bay that depends on the North Bay and these streams. The major factor limiting steelhead
adjacent marshes for much of its life cycle for populations in these streams is agricultural
spawning, rearing, and feeding. The splittail is a development including water diversion, barriers due
recently listed federal threatened species. The Bay- to diversion dams, high water temperatures and other
Delta population has declined, especially during water quality impacts from urban and agricultural
recent droughts. Splittail depend primarily on runoff.
shallow water habitats, including shorelines, sloughs,
and aquatic habitats associated with wetlands and The striped bass population of San Francisco Bay and
floodplain lands subject to seasonal inundation (e.g., the Sacramento and San Joaquin rivers depends on
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I
the North Bay and adjacent marshes for much of its Pacific herring and northern anchovy, whose young
life cycle. The North Bay and adjacent marshes are important in the foodweb as prey of salmon,

i provide important feeding and juvenile rearing sturgeon, and striped bass, as well as other fish and
habitat for striped bass. Reduced freshwater flow and waterfowl such as cormorants and terns. Pacific
increased water diversions have resulted in a declining herring, Dungeness crab, and Bay shrimp also

i striped bass population over the past several decades, support commercial £rsheries. Starry flounder
Poor Bay-Delta water quality may also be limiting contribute to the local Bay-Delta sport fishery. The
survival of young and adults. Striped bass also benefit Bay and Delta are essential spawning and nursery
from high aquatic foodweb productivity. Loss of tidal areas for many marine f’rsh and invertebrates found in

I perennial aquatic, wetland, and slough habitats the Bay and coastal waters.may
also limit striped bass production. Many striped bass

Factors that affect the survival and production ofyoung are lost in water diversions. Artificially rearing

i young striped bass salvaged at south Delta pumping marine fish and invertebrates in the Bay-Delta

plant fish facilities or supplementing production with include Delta outflow, water diversions, foodweb

hatchery reared fish may be necessary to sustain the productivity, availability and quality of shallow water

I population under present limiting factors, and wetland habitats, and water quality. In addition,
the aquatic foodweb is linked to the transitional

American shad is an anadromous fish that spawns in wetland foodweb which extends up into the high
the Sacramento River and its major tributaries. They marshes and adjacent uplands. These are important

i pass through the Bay-Delta on their upstream ecological links which contribute to the detrital based
spawning migration in spring, and in the fall, young portion of the aquatic foodweb.
fish pass through on their way to the ocean. A small
portion of the population rears in North Bay waters. Improvements in production and survival of marine

Though the population appears stable and healthy, and estuarine fishes in the Bay and Delta will provide

low productivity in drought periods is a concern, ancillary benefits to important estuarine,

Ame.rican shad production is higher with higher late anadromous, and resident fishes of the Bay-Delta.

winter and spring freshwater flow through the Bay- Many marine species depend on the North Bay and
Delta in dry and normal rainfall years, improved adjacent marshes for spawning or as nursery areas.
aquatic foodweb production, and lower relative rates Pacific herring spawn in the Bay each winter, andI their young are abundant in the North Bay intoof waterdiversions.

There are many native and non-native fish species summer. Young northern anchovy spawned in the

resident to the Delta, like delta smelt and splittail, ocean enter the North Bay each summer to feed.

i that will benefit from improved aquatic habitats and Starry flounder, shiner perch, and many other

foodweb production in the Delta. Many native fish marine-estuarine fish also use the Bay for spawning,

species have declined gradually over the past century rearing, and feeding. Dungeness crab use the North

i from habitat loss and non-native fish introductions. Bay as a nursery area. Several shrimp species are

More recently native resident (nonmigratory) species abundant in the North Bay.

have further declined from changes in freshwater Bay-Delta aquatic foodweb organisms include
flow, water diversions, poor water quality, and ,bacteria, algae, zooplankton (e.g., copepods and
further non-native species introductions and habitat cladocerans), epibenthic invertebrates (e.g., crayfish,
degradation. For many of these species, Neomysis and Crangon shrimp), and benthic
improvements to their native habitats, including invertebrates (e.g., clams). Foodweb organisms are
sloughs and tidal marshes, are essential in restoring essential for the survival and productivity of fish,
these populations. Native residents will also benefit shorebird and other higher order animal populations
from more natural freshwater flow patterns, in the Bay-Delta estuary. Some organisms are non-
improved water quality, and reduced losses to water native species (e.g., certain zooplankton and Asian
diversions, clams) that may be detrimental to native species and

Marine fishes include many species that are abundant the foodweb in general. Recent declines in aquatic

and important ecologically in the Bay and coastal foodweb organisms of the Bay-Delta, particularly in

waters. Two ecologically valuable species are the drier years, has caused a reduction in overall Bay-
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Delta productivity. Important aquatic foodweb LIST OF SPECIES TO BENEFIT FROM
organisms include algae, bacteria, rotifers, copepods, RESTORATION ACTIONS IN THE
cladocera, and mysid shrimp. SUISUN MARSH/NORTH SAN
Once possibly abundant, the giant garter snake and FRANCISCO BAY ECOLOGICAL
western pond turtle are now rare in the Bay-Delta. MANAGEMENT ZONE
Improvements in wetland, riparian, and grassland ¯ delta smelt
habitats around the Delta margins could greatly ¯ longfln smelt
benefit these species. ¯ splittail

¯ chinook salmon
Once abundant in the Bay-Delta, Swainson’s hawks ¯ steelhead trout
are now rare. Improvements in agricultural, ¯ striped bass
grasslands, and riparian habitats will aid in ¯ green sturgeon
Swainson’s hawk recovery. ¯ white sturgeon

The California clapper rail is State and federally listed ¯ American shad
¯ native resident fishesas an endangered species. A long-term decline in tidal

emergent wetlands has reduced the population in the
¯ Pacific herring
¯ marine fishes and shellfishesBay-Delta. ¯ Bay-Delta foodweb organisms

A long-term decline in emergent wetlands has ¯ grass shrimp
reduced the California black rail population in the ¯ special status plants
Delta. Restoring emergent wetlands in the Delta ¯ California freshwater shrimp
should aid in California black rail recovery. ¯ giant garter snake

¯ western pond turtle
The Suisun song sparrow lives only in the Suisun Bay ¯ Swainson’s hawk
marshes. It depends on brackish marsh and riparian ¯ California clapper rail
habitats. Its population has declined with the loss of ¯ California black rail
brackish marshes. ¯ Suisun song sparrow

¯ salt marsh harvest mouse
The salt marsh harvest mouse is a State and federally ¯ San Pablo California vole
listed endangered species. It depends on tidal salt ¯ Suisun ornate shrew
marshes and its population has declined with the loss ¯ shorebirds
of tidal salt marsh habitat. ¯ wading birds

¯ waterfowlHerons, egrets, and other shorebirds and wading ¯ Delta green ground beetlebirds breed and winter throughout the Central ¯ Lamprey.
Valley, the North Bay, and adjacent marshes. Their
populations depend on aquatic and wetland habitats.

- Shorebirds and wading birds will benefit from DESCRIPTIONS OFrestoring wetland, riparian, aquatic, and agricultural
habitats. ECOLOGICAL MANAGEMENT

Many waterfowl species overwinter in the Bay-Delta U NITS
and depend on high-quality foraging habitat to SUISUN BAY AND MARSH
replenish their energy reserves. They depend on

ECOLOGICAL MANAGEMENT UNITwetland, riparian, aquatic, and agricultural habitats.
Many resident and migratory waterfowl species will The boundaries of the Suisun Bay and Marsh
benefit from improved aquatic, wetland, riparian, and Ecological Management Unit are Collinsville on the
agricultural habitats, east, the Contra Costa County shoreline to the south,

the Benicia Bridge to the west, and the ridge tops of
the Coast Ranges to the north. The marshland and
bay are in a valley, bordered on the north and south
by the Coast Ranges. The predominant habitat types
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in this zone are tidal perennial aquatic habitat, tidal NAPA RIVER ECOLOGICAL
brackish emergent wetland, seasonal nontidal MANAGEMENT UNIT

I wetland, and grassland. The marsh is primarily a
managed wetland, with levees to control water level The Napa River Ecological Management Unit is
and seasonal flooding with fresh water, within the Napa River watershed and includes the

river, an extensive marsh/slough complex, and theI Historically, the eastern portion of Suisun Marsh was lower San Pabloriver estuary connectingto Bay.
predominantly tidal fresh and brackish water marsh. Historically, this area was nearly all tidal salt marsh
The western portion of the marsh was predominately and tidal brackish marsh dominated by the flow

I fresh and brackish marshland with more saline marsh patterns of the lower Napa River (Goals Project
existing on the western edge. Within these broad 1999). Currently, most of the baylands have been
marshes were sloughs, channels, ponds, and small reclaimed for salt or agricultural production. A

I bays. Except for parts of Suisun Bay, the segment had network of sloughs fringed by saline emergent marsh
relatively few tidal flats. Large areas of moist is also present. The sloughs have become silted as a
grasslands connected the baylands with upland areas result of lost tidal prism. The baylands are
(Goals Project 1999). surrounded by uplands composed primarily of

An extensive network of sloughs conveys tidal flows grasslands which are rapidly being converted to

and some freshwater flow into the marsh, urban and agricultural (vineyard) uses. In the north,

Montezuma Slough, the largest of these, is connected natural upper river watershed habitats have been

to Suisun Bay at its eastern and western ends. The reduced by agricultural and urban development and

slough is an important nursery area for many fish, flood control measures. Vernal pools and other

including chinook salmon, striped bass, splittail, and seasonal wetland habitats characteristic of the upper

I delta smelt. The Suisun Marsh Control watershed have been almost entirely eliminated in theSalinity
Structure was constructed near the eastern slough Napa River Ecological Management Unit.

entrance and began operation in the fall of 1988 to The Napa River historically consisted of a fairly broadI limit the tidal influx of saltwater from the Bay into corridor and andriparian programsto restoreriparian
Suisun Marsh. The salinity control structure operates shaded riverine aquatic habitat will be an important
from September through May by closing during flood component of the program, particularly in the upper

i tides and opening during ebb tides to keep salinity in Napa River area to provide habitat for wildlife and
the slough low throughout the managed wetland aquatic habitat for fish species. The tidal marshes of
flooding season, this area are of limited size and habitat quality due to

i Efforts in the 1970s resulted in the Suisun past reclamation. Remaining tidal marshes are linearprotecting
Marsh, the largest remaining brackish marsh in with little channel development. The larger sloughs

California. The marsh is an extremely important have silted up due to a reduced tidal prism.

I resource for migratory waterfowl, associated wildlife SONOMA CREEK ECOLOGICAL
(including several threatened and endangered MANAGEMENT UNITspecies), and many fish species. The marsh also

i harbors sensitive plant species and communities The Sonoma Creek Ecological Management Unit is
including several rare species. The Suisun thistle is a located southwest of the Napa River Ecological
Suisun endemic and is found nowhere else in the Management Unit. The main habitat types in the
world. The Suisun Marsh Protection Plan played a area are tidal and seasonal marsh, tidal sloughs, andI pressure upland areas, such as vernal pools, grassland, andkey rolein reducingdevelopment andother
adverse impacts associated with human disturbance, savanna. Historically, this area was nearly all tidal
such as accidental fires, careless application of salt marsh and tidal brackish marsh. Some areas of

i pesticides and herbicides, and urban runoff, moist grasslands existed to the north and west along
upper Sonoma Creek and in the drainages
surrounding Lake Tolay (Goals Project 1999).

i The lower portions of the unit are baylands,
composed of tidal sloughs with fringing marshes,
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some diked managed wetlands, diked farm lands, varies from deep bay marine habitat to edge mudflats
mostly oat and hay, and surrounding uplands and marsh/slough complexes. Bay habitat varies from
characterized by grasslands, vernal pools, and oak nearly fresh water at its eastern end, during periods of
woodlands quickly being converted to vineyards, high freshwater outflow, to nearly seawater salinity
Tidal marshes and channels are reduced as a result of levels (32 parts per thousand) during the periods of
reclamation. Seasonal wetlands develop during the lowest outflow at the western end of San Pablo Bay.
rainy season on reclaimed agricultural lands. Urban Salinity in the bay is stratified (layered) during high
development along the upper river is associated with outflow conditions, but is not stratified in dry
the city of Sonoma. Vineyards are the predominant periods/years. The mixing zone is upstream is San
landuse in the upper watershed, particularly on the Pablo Bay in dry years.
valley floor. The mountains of the watershed are
characterized by oak woodlands, chaparral, and Historically, this unit supported large tidal marshes

mixed conifer habitats. As in the Napa River that were bordered by extensive mudflats (Goals

Ecological Management Unit, much of the vernal Project 1999). Although it is generally less

pool, seasonal wetland and oak savanna habitat productive than the less saline Suisun Bay to the east,

previously present on the valley floor has been San Pabto Bay is a productive estuary that has

eliminated as a result of agricultural and urban important spawning and rearing habitat for many

development, marine, estuarine, and anadromous fish and marine-
estuarine invertebrates (e.g., shrimp, crabs, and

PETALUMA RIVER ECOLOGICAL clams).
MANAGEMENT UNIT

VISION FOR THE ECOLOGICAL
The Petaluma River Ecological Management Unit is MANAGEMENT ZONE
located west of the Sonoma Creek unit on the
northwest margin of San Pablo Bay. The habitat The vision for the Suisun Marsh]North San Francisco
types, in this watershed are marsh wetlands and Bay Ecological Management Zone includes the
uplands, such as grassland. The low.er portion of the concept of "whole marsh management." This vision
watershed is composed of tidal marshes and sloughs, embodies key parameters needed to successfully
and diked seasonal wetlands and historic bayland restore ecological processes, habitats, and to restore,
which have been reclaimed for agriculture, maintain, or recover a wide diversity of fish, wildlife,
Historically, tidal marsh was the dominant habitat and plant species.
type in this ecological management unit. Salt marsh
existed near the mouth of the Petaluma River, and The Goals Project (1999) proposed a series of key

small tidal flats existed at the river mouth (Goals considerations in restoration of the Suisun
Marsh/North San Francisco Bay EcologicalProject 1999).
Management Zone. The considerations include:

The diked agricultural lands intermittently pond ¯ large, connected patches of tidal marsh habitatwater during the rainy season which provided habitat
for shorebirds and waterfowl. The surrounding centered on existing populations of species

uplands are characterized by open grasslands and oak concern (e.g., salt marsh harvest mouse,
California clapper rail),savannas. This unit contains the largest extant

natural tidal marsh on the west coast. The upper ¯ placement of tidal marshes along the edge of the
watershed is rapidly developing with Petaluma, the Bay an at the mouths of tributary streams to
largest city. Agricultural uses include grazing, oat hay maximize benefits for aquatic organisms,
production, and vineyards.

¯ incorporating natural features such as large tidal
SAN PABLO BAY ECOLOGICAL channels, marsh ponds, transitional pannes, and

MANAGEMENT UNIT beaches to optimize habitats for many species of
fishes, shorebirds, and waterfowl,

The San Pablo Bay Ecological Management Unit
includes San Pablo Bay and the adjacent mudflat and
marsh baylands, both diked and non-diked. Habitat
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I ¯ utilize managed saline and seasonal ponds near The vision for the Suisun Marsh/North San Francisco
mudflats to provide high-tide habitat for Bay Ecological Management Zone is closely tied to

I shorebirds, the vision for the Sacramento-San Joaquin Delta
Ecological Management Zone. It is indirectly related

¯ provide natural habitat transitions between to visions for the mainstem rivers and tributary
bayland habitats and adjacent upland habitats to watersheds. Flows and habitats in these areas are
provide habitat required by many special status integrally linked.Many importantanadromousfish
plant species, and waterfowl species that use the Central Valley are

¯ provide continuous corridors of riparian habitat affected by conditions in multiple Ecological

along streams tributary to the Bay, and ManagementZones.

¯ maintain upland buffers to protect all existing Restoring Suisun Marsh and North San Francisco Bay

and restored wetland habitats from disturbance, will improve the natural production of marine,
estuarine, and anadromous fish; resident wildlife;

The vision for the Suisun Marsh/North San Francisco migratory waterfowl; other winter migrants and
Bay Ecological Management Zone includes providing neotropical birds; and special-status plants, plant
a more natural freshwater outflow pattern from the communities, and associated terrestrial invertebrates.
Delta in dry and normal rainfall years, restoring tidal Several waterfowl spe.cies whose populations have
and nontidal wetlands, restoring tidal perennial declined in recent times, such as the canvasback and

I aquatic habitat, and screening unscreened and poorly redhead, should also benefit.
screened diversions. These changes will assist in the
recovery of special-status species and increase Improving Suisun Marsh and North San Francisco

important fish, wildlife, and plant communities. Local Bay health will help to achieve the restoration goals

and regional agency and stakeholder initiatives will set for the Sacramento-San Joaquin Delta Ecological

help attain this vision. Management Zone. Likewise, improving conditions
in the Sacramento-San Joaquin River Delta (Delta)

[] The vision focuses on improving the natural will benefit the Bay.
freshwater inflow pattern to San Francisco Bay and
restoring important, tidally influenced aquatic and Goals for the Suisun Marsh/North San Francisco Bay

i wetland habitats and adjacent uplands. Other focal Ecological Management Zone include protecting and

points are reducing stressors, such as non-native enlarging remaining areas of native habitat and

marine invertebrates in ship ballast water and establishing connectivity among these areas.

contaminants in municipal,industrial, and Enlarging the San Francisco Bay and San Pablo Bay

agricultural discharges into the and National Wildlife Refuges and other State and localBay, reducing
losses of juvenile fish and their food organisms at wildlife areas; expanding restoration efforts in the

unscreened diversions. Habitat improvements will Napa Marsh area, Petaluma Marsh, and Sonoma

benefit the salt marsh harvest mouse, Suisun song baylands; and restoring connectivity among these

sparrow, California clapper rail, and California black features will help achieve the vision for this Ecological

rail, as well as many native waterfowl and wildlife Management Zone. Expanding restoration efforts in

I species living in and around the North Bay. the northeastern portion of Suisun Marsh and

Improving freshwater inflow and habitat will benefit restoring connectivity with areas such as the Jepson

delta smelt, splittail, chinook salmon, striped bass, Prairie Preserve in the Yolo Basin Ecological

i longfin smelt, and other anadromous and resident Management Zone and the Sacramento-SanJoaquin

marine and estuarine fishes and larger marine Delta Ecological Management Zone will also

invertebrates (e.g., shrimp, crabs, and clams) of the contribute to this effort.

Bay, as well as the estuarine foodweb (e.g., algae and Potentially high-quality spawning, rearing, and
migrating habitat will be restored to benefitplanktonicandbottom-dwellinganilTlals) on which

the fish depend. Separate visions have been preparedimportant fish species that use Suisun Marsh and the
for many of these processes, stressors, habitats, andBay during at least a portion of their lives. This effort
species. Volume I contains additional detail on the includes freshwater inflowimproving patterns,
status and restoration needs of these resourceparticularly in dry and normal water years, andelements and the specific restoration approach.

I
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restoring extensive areas of tidal aquatic and wetland Oil refinery operations in the Bay will be modified to
habitats in Suisun Marsh and the Bay. reduce discharges of high levels of contaminants, such

selenium.
VISIONS FOR ECOLOGICAL

as

MANAGEMENT UNITS
Suisun Marsh and Suisun Bay will function as high-
quality spawning and rearing habitat and an effective
fish migration corridor. A healthy Suisun Marsh-BaySUISUN BAY AND MARSH

ECOLOGICAL MANAGEMENT UNIT ecosystem will be an important link in the estuary
foodweb by improving primary and secondary

The vision for the Suisun Bay and Marsh Ecological productivity. Marsh ~ind Bay productivity will
Management Unit is to restore tidal marsh and to improve as freshwater inflow events increase in dry
restore and enhance managed marsh, riparian forest, and normal years and acreage of tidal wetlands and
grassland, and other habitats, associated tidal perennial aquatic habitat increases.

Efforts and opportunities to restore tidal action to NAPA RIVER ECOLOGICAL
selected managed wetlands and promote natural MANAGEMENT UNIT
riparian and wetland succession in Suisun Marsh will
be expanded. Shallow-water, wetland, and riparian The vision for the Napa River Ecological
habitats within the marsh and along the shorelines of Management Unit is to restore large areas of tidal
the Bay will be protected and improved, where marsh to benefit salt marsh harvest mouse and
possible. Upland habitats adjacent to riparian and California clapper rail; manage inactive salt ponds to
wetland habitats will also be protected and improved, benefit waterfowl; restore a continuous band of tidal
Efforts will focus on increasing the acreage open to marsh along the bayshore to benefit fish species;
tidal flows (e.g., by removing or opening levees) and improve tidal circulation; manage diked wetlands and
providing connectivity among habitat areas to aid in seasonal wetlands to improve seasonal ponding for
the recovery of species, such as the salt marsh harvest shorebirds, wading birds and waterfowl; enhance

clapper rail, and black rail. Those habitat riparian vegetation and marsh/upland transitionalmouse,
areas will provide essential shelter and nesting cover habitats; and provide upland buffers.
during high tides. Improving marsh and slough Restoration efforts will be focused in the Napa Marsh
habitats will benefit chinook salmon, striped bass, Wildlife Area, Cullinan Ranch, and Scagg Island.
delta smelt, splittail, and other estuarine resident fish Habitats should be protected and natural expansion
in the marsh and Suisun Bay. and succession should be supported to restore large,

from Suisun Marsh channels for contiguous (connected) areas of tidal saline emergentDiverting water

managed nontidal wetlands and controlling the wetland, riparian, and upland habitats. The existing
salinity of water entering the marsh through habitat areas are sparse and low quality, because
Montezuma Slough will continue, but with dikes and levees have disrupted the natural tidal
consideration for maintaining the natural hydrologic flows and sediment supply that are essential to
regime and salinity levels of the slough and marsh, maintain marsh habitat. Restoring tidal action to
Efforts to screen diversions in the marsh will also additional portions of the marsh and improving water
continue to minimize the entrainment of juvenile frsh. quality will enhance the health of the marsh. This, in
Water quality standards specified in the 1995 Water turn, will aid in the recovery of species, such as the
Quality Control Plan will be met in the eastern salt marsh harvest mouse and clapper rail in the
marsh and at several locations in the central marsh, southern part of the Ecological Management Unit.
Flows into the northwestern marsh will be improved. Fish species, such as chinook salmon, striped bass,

splittail, and delta smelt, will benefit from the
Water diversions from Suisun Bay for cooling at the improved health of the marsh and associated
Pittsburg power plant will be conducted with improvements in the tidal slough complex and lower
minimal adverse effects on eggs, larvae, and juvenile river estuary.
frsh. New fish screening technology or alternative
sources of cooling water (such as cooling towers) will
be considered.
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SONOMA CREEK ECOLOGICAL SAN PABLO BAY ECOLOGICAL
MANAGEMENT UNIT MANAGEMENT UNIT

The vision for the Sonoma Creek Ecological The vision for the San Pablo Bay Ecological
Management Unit is to restore large patches of tidal Management Unit is to restore tidal marsh along the
marsh along the entire shoreline of San Pablo Bay; bayshore and to establish managed marshes or

tidal marsh Sonoma establish enhance seasonal habitatrestore along Creek; pond agriculturalon
managed marsh or enhanced seasonal pond habitat baylands not restored to tidal action.
for shorebirds; enhance riparian habitat along
Sonoma Creek; and enhance marsh/upland

The ecological health of San Pablo Bay and its

transitional habitats, function as an important nursery area for marine,
estuarine, and anadromous fish can be improved by

Existing habitat will be maintained, and current and increasing freshwater inflow in spring during years
future restoration efforts in Napa/Sonoma Marsh will with low and normal freshwater outflow, protecting
be expanded. The marsh is sparse and low quality, and expanding tidal marsh/slough habitat complexes
because dikes and levees have disrupted the natural along the margins of the bay, and reducing the input
sediment supply essential for maintaining marsh of pollutants into the bay. Removing dikes and levees
habitat. Leveed, historic marshland will be opened to along the bay’s shoreline, where appropriate, will aid
tidal action, creating larger, more contiguous marsh in the recovery and expansion of tidal emergent
areas. An expanded marsh/slough complex will wetland habitat.
support greater salt marsh harvest mouse and clapper
rail populations, as well as splittail, delta smelt, VISIONS FOR ECOLOGICAL
juvenile chinook salmon, and striped bass. PROCESSES
Restoration of existing managed marshlands may not
be desirable as these lands support significant CENTRAL VALLEY STREAMFLOWS’- A healthy
numbers of shorebirds and waterfowl. To achieve the pattern of freshwater inflow to Suisun Marsh and the

restoration and restoration of North Bay would involve natural late-winter andobjective, acquisition
other diked baylands may be required, spring flow events that support ecological processes

and functions essential to the health of important
PETALUMA RIVER ECOLOGICAL Bay-Delta fish populations. Inflow to the Bay is

MANAGEMENT UNIT impaired in dry and normal water years by storage
and diversion of natural inflow to basin watersheds.

The vision for the Petaluma River Ecological The need for inflow to the Bay coincides with the
Management Unit is to restore a continuous band of need for natural flows in the mainstem rivers, their
tidal marsh along, the bayshor~ from Tolay Creek to tributaries, and the Delta.
the Petaluma River; restore tidal marsh along the
Petaluma River; establish managed marsh or NATURAL FLOODPLAIN AND FLOOD
enhanced seasonal pond habitat on agricultural PROCESSES: Expansion of the North Bay
baylands not restored to tidal habitat; protect moist floodplain by setting back or removing levees would
grasslands; enhance riparian vegetation and enhance floodwater and sediment retention and
marsh/upland transitional habitats; and to provide provide direct and indirect benefits to fish and
upland buffers and provide natural transitional wildlife that depend on natural floodplain inundation.
habitat between marshes and upland areas. Such floodplain expansion should also help to

alleviate the in other of theflooding potential a£eas
Petaluma Marsh and its associated tidal slough Bay-Delta.
network will be expanded. Outside of Petaluma
Marsh, marsh habitat areas are sparse and low BAY-DELTAAOUATIC FOODWEB: The aquatic

quality, because dikes and levees have disrupted the foodweb of the Delta, which supports important
natural tidal flow and sediment supply essential for resident and anadromous fish, has been severely
maintaining tidal emergent wetland habitat, impaired by drought, reductions in freshwater flow,

water diversions, introductions of non-native species
(e.g., Asiatic clams), and loss of shallow water and
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wetland habitats. Proposed improvements in spring VERNAL POOLS: Vernal pools provide habitat for
flows, channel hydraulics, wetland habitats, and many listed plant and invertebrate species. Vernal
floodplain inundation should lead to a healthier and pool protection and restoration will be closely linked
more productive aquatic foodweb. Improved water to other actions related to restoring wetland, riparian,
quality and greater sediment retention in wetland, and adjacent upland habitats.
riparian, and floodplain habitats will also increase
foodweb productivity. RIPARIAN AND SHADED RIVERINE AQUATIC

HABITAT: Riparian and shaded riverine aquatic
VISIONS FOR HABITATS (SRA) habitats have been greatly reduced as a result

of development along streams in areas above the
TIDAL PERENNIAL AQUATIC HABITAT: lower marshes, sloughs, and Bay shorelines. Such
Aquatic habitat within and associated with tidal habitat has value to many special-status plant and
wetland habitat is important to fish populations that animal species. In addition, SRA habitat is important
use the Bay. The area of such habitat has been for juvenile chinook salmon and many other resident
substantially reduced over the past century by land and anadromous fish using the Bay.
reclamation. Large areas of tidal habitat have been
diked and reclaimed for agriculture, salt production, ESSENTIAL FISH HABITAT: The Suisun
industry, nontidal wetlands (e.g., duck clubs), and Mar~hiNorth San Francisco Bay Ecological

other uses. Restoring large areas of presently leveed Management Zone has been identified as Essential
land to tidal influence may increase important fish Fish Habitat (EFH) based on the definition of waters
species production by providing more spawning, currently or historically accessible to salmon
feeding, and migrating habitat and increasing (National Marine Fisheries Service 1998). Key
foodweb production throughout the Bay. features of EFH to maintain or restore in this

ecological management zone include substrate
NONTIDAL PERENNIAL AQUATIC HABITAT: composition; water quality; water quantity, depth
Open water habitats in managed wetlands, such as and velocity; channel gradient and stability; food;
ponds, provide valuable waterfowl and wildlife cover and habitat complexity; space; access and
habitats. Such habitat should be included in passage; and floodplainandhabitatconnectivity.
restoration efforts involving nontidal saline emergent
wetlands. PERENNIAL GRASSLANDS: Grasslands

associated with wetland margins are important
TIDAL SLOUGHS: Sloughs are an important native habitats for some special-status plant and wildlife
habitat for fish and wildlife. Many slough complexes species. Wetlands should be restored along with the
in the wetlands along the North Bay have associated aquaticanduplandhabitats.
disappeared as a result of land reclamation and levee
construction. Restoring tidal wetland-slough VISIONS FOR REDUCING OR
complexes will provide valuable habitat for fish, ELIMINATING STRESSORS
including chinook salmon, striped bass, delta smelt,
and longfin smelt. WATER DIVERSION: Water diversions in North

Bay watersheds, in Suisun Marsh, and upstream in
SALINE EMERGENT WETLANDS (TIDAL): the Delta and rivers affect freshwater flow in the Bay
Tidal saline emergent wetland habitat in the Bay has and remove fish and their foodweb organisms from
been drastically reduced as a result of land the Bay. Unscreened diversions will be screened and
reclamation. Such habitat is essential to estuary poorly functioning screens will be improved to reduce
functions and the health of many fish, waterfowl, and fish loss. Where possible, diversions will be
wildlife species. Wetlands also enhance water quality consolidated to reduce the number of diversions
in the Bay by filtering out sediments and requiring screening. Most diversions in the Bay are
contaminants, confined to Suisun Marsh and Suisun Bay.
SEASONAL WETLANDS: Seasonal wetlands in INVASIVE SPECIES: Over the past several decades,
Suisun Marsh provide valuable wetland habitat for the inadvertent introduction of many marine and
waterfowl and shorebirds, as well as other wildlife, estuarine organisms from the Far East in the ballast

water of ships has greatly changed the plankton and
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benthic invertebrate fauna of the Bay, with further populations in the Bay-Delta system and its
consequences throughout the foodweb. Further watersheds. Striped bass, salmon, steelhead, and
changes can be expected if ballast water releases into sturgeon harvest in the Bay may affect the recovery
the Bay are not restricted. Therefore, more stringent of these populations.
ballast water release restrictions are needed to reduce
the influx of exotic species. Other invasive species DISTURBANCE: Human activity, particularly boat

wakes in sloughs and channels in tidal wetland areas,such exoticcordgras$(Spartinaspp) becomingare
established and control measures are needed to disturbs nesting waterfowl and erodes habitat.

reduce future potential adverse affects. This vision Disturbance to the endangered California clapper rail

incorporates the need to reduce the adverse impacts which also may occur includes boating and hunting.

of already introduced species while seeking measures Restricting boat speeds and access by motorized boats
in special areas will reduce these stresses.and opportunities to reduce or eliminate the impact

from potential future introductions. VISIONS SPECIESFOR
NON-NATIVE WILDLIFE: Reducing the numbers

DELTA SMELT: The vision for delta smelt is toof non-native species and therefore the effects these recover this State-and federally listed threatenedspecies have on native wildlife will require a species in order to contribute to the overall speciescoordinated approach that includes restoring richness and diversity of the Bay-Delta. Recovery ofecosystem processes and functions where applicable the delta smelt population in the Bay-Delta will
occur through improved freshwater inflow and Deltaandpossible,restoringnativehabitats,reducingor

eliminating other stressors that suppress native outflow patterns, greater foodweb productivity,species, and efforts to control non-native species, increased areas and quality of aquatic habitats, and
PREDATION COMPETITION: Millions of reduced effects of water diversions. Higher deltaAND
chinook salmon and striped bass have been stocked in smelt production should be apparent in dry and
North Bay waters to improve the survival of these normal water year types in response to improved
species and their contributions to spawning flows, habitats, and foodweb, and reductions in
populations. Although the presence of these fish in stressors.
the Bay could be considered natural, the stocking of LONGRN SMELT: The vision for longfin smelt ismillions of hatchery smolts into small areas of the to recover this California species of special concern in
North Bay within a short period may affect the the Bay-Delta estuary so that it resumes its historical
survival and production of important Bay species, levels of abundance and its role as an important prey
such as longfin smelt, species in the Bay-Delta aquatic foodweb. Achieving
CONTAMINANTS: Toxic contaminantscontinueto consistently high production of longfin smelt in
enter the Bay in large amounts as a result of normal and wetter years, which historically produced
municipal, industrial, and agricultural discharges, more abundant juvenile populations (year classes),
These toxins have had a demonstrated adverse effect will be critical to the recovery of longfin smelt.
on the health, survival, and reproduction of many SPLITTAIL: The vision for splittail is to recover ofimportant Bay fish species and their foodweb this federally listed threatened species. Recovery oforganisms. Toxins in fish tissues also pose a health the Bay-Delta splittail population will occur through
risk to people who eat fish from the Bay. Continuing improved floodplain inundation, higher late-winterto reduce levels of toxic contaminants from discharges Delta inflow, and improved tidal aquatic and wetland
and releases of toxins from sediment (i.e., disturbed habitats. Greater production of young would be
by natural forces and dredging) is an essential step in expected in dry and normal water year types.
the restoration program. The level of toxins in the
Bay is also closely tied to inputs upstream in the CHINOOK SALMON: The vision for Central Valley
Delta and rivers; therefore, efforts to improve water chinook salmon is to recover all stocks presently listed
quality should be coordinated throughout the basin, or proposed for listing under the State or federal

ESAs, achieve naturally spawning population levelsHARVEST OF FISH AND WILDLIFE: Legal and that support and maintain ocean commercial and
illegal fish harvest may limit recovery of some ocean and inland recreational fisheries, and that use
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|
fully existing and restored habitats. Central Valley AMERICAN SHAD: The vision for American shad m
salmon populations will remain stable or increase is to maintain a naturally spawning population,
with improved late-winter and spring flows into and consistent with restoring native species, that supports []
through the Delta, increases in wetland and a sport fishery similar to the ~ishery that existed in
floodplain habitats, lower spring water temperatures, the 1960s and 1970s. Central Valley American shad
an improved aquatic foodweb, and reduced effects of populations will benefit from improved spring ¯
water diversions. Survival rates through the Bay- freshwater inflow to the Bay-Delta and an improved
Delta should increase. Numbers of young salmon Bay-Delta aquatic foodweb. Populations would be
rearing in the Bay-Delta should increase with expected to remain stable or increase. Increases would
improved winter-spring flows and wetland habitats, be expected in dry and normal rainfall years.

STEELHEAD TROUT: The vision for Central NATIVE RESIDENT FISH SPECIES: The vision
Valley steelhead trout is to recover this species listed for native resident fish species is to maintain and ¯
as threatened under the ESA and achieve naturally restore the distribution and abundance of native
spawning populations of sufiqcient size to support species to contribute to overall species richness and
inland recreational fishing and the use fully existing diversity. Many native and non-native f~sh species will ¯
and restored habitats. Steelhead will benefit from benefit from improved aquatic habitats and foodweb.
improved streamflows and riparian and shaded Population abundance rates remain stable or increase.
riverine aquatic habitat in the upper stream reaches. The distribution of native resident fishes should
The vision is that restoration of ecological processes increase with widespread habitat restoration. The []
and habitats, along with a reduction of stressors, will locally extinct Sacramento perch could be restored to
contribute tostableandlargersteelheadpopulations, new habitats in Suisun Marsh and the unique

population of hardhead in the Napa River will be
ISTRIPED BASS: The vision for striped bass is to maintained.

maintain healthy populations, consistent with
restoring native species, to their 1960s level of LAMPREY: The vision for river lamprey is to
abundance to support a sport fisher in the Bay, Delta, maintain population abundance and distribution to []
and tributary rivers. The striped bass population will contribute to the overall species diversity in the Nap~
benefit from increased freshwater inflow to the Bay- River.
Delta in late winter and spring, an improved aquatic

I
foodweb, and reduced effects of water diversions.

PACIFIC HERRING: The vision for Paci~ic herring
is to maintain self-sustaining populations in order toImprovements in water quality and reducing summer

losses to diversions may be important in the long-
support commercial fishing. With improved

¯
term recovery of striped bass. Given the high freshwater inflow to the North Bay and Suisun Marsh

and more tidal emergent wetland and associated tidal
reproductive capacity of striped bass, improvements

perennial aquatic habitat, marine and estuarine fishin young production rates should be readily apparent
¯

when improvements are made to flow and foodweb, and invertebrate population abundance and
distribution would increase. Pac~c herring survivaland when stressors are reduced,
and production in the North Bay should increase

GREEN STURGEON: The vision for green sturgeon with an improved aquatic foodweb. ¯
is to recover this California species of special concern

BAY-DELTA FOODWEB ORGANISMS: Theand restore population distribution and abundance to
historical levels. Sturgeon populations should remain vision for the Bay-Delta aquatic foodweb organisms

stable or increase with improved stream flows and is to restore the Bay-Delta estuary’s once-productive
food base of aquatic algae, organic matter, microbes,aquatic foodwebs,
and zooplankton communities. Restoring the Bay-

WHITE STURGEON: The vision for white sturgeon Delta foodweb organisms would require enhancing ¯
is to maintain and restore population distribution and plankton growth and reducing loss of plankton to
abundance to historical levels. Sturgeon populations water exports, particularly in drier years. Several
shc;uld remain stable or increase with improved options exist for enhancing plankton growth. ¯
streamflows and aquatic foodwebs. Improving Delta inflow and outflow in spring of drier

years will be an essential element of any plan. Other
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elements include reducing losses to exports from the and possibly increased nesti.ng would be expected in
system and reducing the amount of toxic substances the Bay-Delta.
entering the system. Probably the best way to
improve the aquatic foodweb is to restore tidal CALIFORNIA CLAPPER RAIL: The vision for

marshes and the connectivity to tidal flows in California clapper rail is to contribute to the recovery

addition to the restoration of freshwater flows since of this State and federally listed threatened species.

and important part of the food web was probably Restoring emergent wetlands in the North .Bay and

driven by detritus originating from nearby marshes, adjoining marshes should aid California clapper rail

A key to achieving this vision is expanded support of recovery. Population abundance and distribution

basic research to define and better understand the should increase in the North Bay and adjoining

important links between the aquatic foodweb and marshes.

adjacent terrestrial or transitional wetland foodweb. CALIFORNIA BLACK RAIL: The vision for

GRASS SHRIMP: The vision for grass shrimp is to California black rail is to contribute to the recovery of

maintain self-sustaining populations in order to this State-listed threatened species. Restoring

support recreational and commercial fisheries, emergent wetlands in the North Bay and adjoining
marshes should aid in California black rail recovery.

SPECIAL STATUS PLANT SPECIES: The vision Population abundance and distribution should
for special status plant species (Mason’s lilaeopsis, increase in the North Bay and adjoining marshes.
Suisun Marsh aster, Suisun thistle, soft bird’s-beak,
Antioch Dunes evening-primrose, Contra Costa SUISUN SONG SPARROW: The vision for the

wallflower, bristly sedge, Point Reyes bird’s-beak, Suisun song sparrow is to recover this species of

delta mudwort, delta tule pea, and delta coyote- special concern in Suisun Marsh and the western

thistle) is to contribute to their recovery by Delta. The Suisun song sparrow abundafice and

protecting and preserving important habitats sites distribution in the Suisun Marsh should increase with
new tidal wetlands and improved riparian habitat inwithin the Bay-Delta.                                   the marshes.

CALIFORNIA FRESHWATER SHRIMP: The
vision for California freshwater shrimp is to maintain SAN PABLO SONG SPARROW: The vision for

existing population distribution and abundance of the the San Pablo song sparrow is to maintain and restore

this federally listed endangered species, the habitat of this species of special concern. The San
Pablo song sparrow abundance and distribution

GIANT GARTER SNAKE: The vision for giant should increase with new tidal wetlands and
garter snake is to contribute to the recovery of this improved riparian habitat in the marshes.
State and federally listed threatened species.

SALTMARSH COMMON YELLOWTHROAT:Restoring aquatic, riparian, and wetland habitats in
The vision for the saltmarsh common yellowthroat isthe Bay-Delta will aid giant garter snake and western

pond turtle recovery, to contribute to the recovery of this species by
maintaining and restoring habitat

WESTERN POND TURTLE: The vision for
SALT MARSH HARVEST MOUSE: The visionwestern pond turtle is to maintain and restore their
for the salt marsh harvest mouse is to contribute toabundance and distribution in order to contribute to
the recovery of this State and federally listedoverall species richness and diversity. Restoring
endangered species through restoring salt marshaquatic, riparian, and wetland habitats in the Bay-

Delta will aid giant garter snake and western pond habitat in San Pablo and Suisun bays and adjacent
marshes. New and improved salt marsh habitat in theturtle recovery.
North Bay and adjoining marshes will help in salt

SWAINSON’S HAWK: The vision for Swainson’s marsh harvest mouse recovery.
hawk it to contribute to the recovery of this State and

SAN PABLO CALIFORNIA VOLE: The vision for
federally listed threatened species. Improvements in

the San Pablo California vole is to contribute to theriparian and agricultural wildlife habitats will aid in
the Swainson’s hawk recovery. Increased sightings recovery of the species of special concern to

contribute to overall species richness and diversity.
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SUISUN ORNATE SHREW: The vision for the and restoring additional suitable aquatic, wetland,
Suisun ornate shrew is to recover this Californ;~ and riparian habitats and reducing mortality from
species of special concern to contribute to over~ non-native predators will be critical to achieving
species richness and diversity, recovery of the California red-legged frog.

SHOREBIRDS AND WADING BIRDS: The vision WESTERN LEAST BITTERN: The vision is to
for the shorebird and wading bird guilds is to maintain western least bittern and its habitat
maintain and restore healthy populations through throughout the Delta by protecting and restoring
habitat protection and restoration, and reduction is forage, nesting, and roosting habitats in conjunction
stressors. Shorebirds and wading birds will benefit with other habitat restoration actions.
from wetland, riparian, aquatic, and agricultural
habitats restoration. Seasonal use of the North Bay INTEGRATION WITH OTHER
and adjoining marshes by these birds sh6uld increase. RESTORATION PROGRAMS
WATERFOWL: The vision for waterfowl is to Changing freshwater inflow patterns to the Bay, the
maintain and restore healthy populations at levels major ecosystem process in the plan for the Delta, is
that can support consumptive (e.g., hunting) and a longstanding need; however, without developed
nonconsumptive (e.g., birdwatching)uses consistent supplies, the prescribed spring flow events and
with the goals and objectives of the Central Valley minimum freshwater inflows may not be available in
Habitat Joint Venture and North American all water-year types. In the short term, efforts will
Waterfowl Management Plan. Many resident and focus on providing the needed flows with available
migratory waterfowl species will benefit from water supplies from the Central Valley Project (CVP)
improved aquatic, wetland, riparian, and agricultural facilities at Shasta, Folsom, and New Melones
habitats. Increase use of the North Bay and adjoining Reservoirs using water prescribed by the Central
marshes and, possibly, increases in some populations Valley Project Improvement Act (CVPIA) and water
would be expected, purchased from willing sellers. The effectiveness of

DELTA GREEN GROUND BEETLE: The vision the water releases would be maximized through the
use of tools such as water transfers. Propertyfor the Delta green ground beetle is to contribute to

the recovery of this federally listed threatened species acquisitions with water rights from willing sellers are
also a tool for acquiring water. In the long term,by increasing their populations and abundance
additional water supplies may be needed to meetthrough habitat restoration,                              remaining environmental needs.

NEOTROPICALMIGRATORYBIRDS: vision
Much of the infrastructure to implement the visionfor the neotropical migratory bird guild is to restore
for the marsh and bay already exists. Restoration willand maintain healthy populations of neotropical

migratory birds through restoring habitats on which be implemented through these existing programs. In

they depend. Protecting existing and restoring areas where no cooperative agency and stakeholder

additional suitable wetland, riparian, and grassland efforts are underway, such organizations can be

habitats will be critical to maintaining healthy developed to help implement the program. To be

bird populations in the Bay- successful, the restoration program must help toneotropical migrant
Delta. Large-scale restoration of nesting habitats will coordinate existing restoration programs being

help reduce nest parasitism and predation by creating undertaken by State and federal resource agencies.

habitat conditions that render neotropical birds less The recommendations in this plan will coincide with
susceptible to these stressors, numerous programs and projects to protect and

CALIFORNIA RED-LEGGED FROG: The vision restore the Bay-Delta estuary. These programs are

for the California red-legged frog is to maintain described below.

populations of this federally listed threatened species.
this vision will contribute to the overall species
richness and diversity and to reduce conflict between
protection for this species and other beneficial uses of
land and water in the Bay-Delta. Protecting existing

Volume I1: Ecosystem Restoration Program Plan
-~ U~.D~T^ Suisun Marsh/North San Francisco Bay Ecological Management Zone Vision

~ P~x;~ July 2000
140

C--024958
(3-024958



I
SAN FRANCISCO BAY AREA RECOVERY PLAN FOR

WETLANDS ECOSYSTEM GOALS SACRAMENTO-SAN JOAQUIN

I PROJECT DELTA NATIVE FISHES

The San Francisco Bay Area Wetlands Ecosystem The scope of the plan includes San Francisco Bay and

i Goals Project is a comprehensive, science-based the Delta. The intent is to promote conservation of
program which had developed recommendations the ecosystems on which the native fLshes, such as
regarding where and how much of the various types chinook salmon, delta smelt, longfin smelt, splittail,
of wetland should be restored in the Suisun Bay and and Sacramento perch, depend. The plan outlines ai San Francisco of the that have for actions, The goals,Bay areas.Many goals strateg~ restoration,including
been presented are consistent or enhance the ERPP strategies for recovery, and programmatic actions
prescriptions to improve the ecological health of presented in the plan have been adopted by the

i processes, habitats, and species in this ecological ERPP. The plan includes targets for populations,
management zone. habitat restoration, structural changes, and Delta

outflow to the Bay that have been included in the
SAN FRANCISCO ESTUARY ERPP. Important recovery actions in this plan include

PROJECT placing the 2 parts per thousand isohaline (X2
SWRCB standard) at Roe Island, Chipps Island, or atThe San Francisco Estuary Project has four goals to

I restore the physical, chemical, and biological integrity the confluence of the Sacramento-San Joaquin rivers

of the San Francisco Bay-Delta Estuary: at Collinsville. Suitable placement of the 2 parts per
thousand isohaline is key to providing adequate

¯ protect existing wetlands, shallow water habitat for delta smelt, longfin smelt,

I and splittail.
¯ restore and enhance the ecological productivity

and habitat values of wetlands, RECOVERY PLAN FOR SALT

I ¯ ~xpedite a significant increase in the quantity MARSH HARVEST MOUSE AND

and quality of wetlands, and CALIFORNIA CLAPPER RAIL

¯ educate the public about the values of wetland The recovery plan for the salt marsh harvest mouse
resources, and clapper rail focuses on protecting existing

marshes, creating new marsh habitat with
CENTRAL VALLEY PROJECT unrestricted tidal sloughs, pickleweed habitat for

i IMPROVEMENT ACT mice, and suitable nesting habitat for the rail. This
recovery plan, prepared and approved in 1984, is

Restoring and maintaining ecological processes and being revised by the USFWS. The goals and

i functions in the Suisun Marsh and North Bay objectives that are being developed in the revised
Ecological Management Zone will augment other recovery plan may lead to corresponding adjustments
important ongoing and future restoration efforts for ¯ in ERPP targets and programmatic actions.
the zone. With the CVPIA program, the

I Anadromous Fish Restoration Program (AFRP) of the SUISUN MARSH MANAGEMENT
U.S. Fish and Wildlife Service (USFWS 1997) has a AND PROTECTION PLANS
goal to double the natural anadromous fish

I production in the system over the average production The Suisun Marsh Management Plan was mandated
during 1967 through 1991. CVPIA authorized by the Suisun Marsh Preservation Act of 1977. Its
dedicating and managing 800,000 af of CVP yield goal is to maximize waterfowl food production while

I annually to implement the fish, wildlife, and habitat maintaining a diverse marsh flora capable of
restoration purposes and measures that include water supporting the present wide variety of wildlife in the
purchased for inflow to and outflow from the Delta. marsh. The plans were developed to mitigate (avoid,
The CVPIA AFRP includes provisions for restoring reduce, or compensate for) the effects on the marsh of

I habitat and such unscreened the federal Central Valley Project and State Waterreducingstressors, as
water diversions. Project. Though the plan’s focus is to manage diked

wetlands, plan elements are consistent with ERP
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objectives and targets. A primary management area, RECOVERY PLAN FOR THE
consisting of 58,000 acres of tidal and managed SACRAMENTO RIVER WINTER-RUN
wetlands, and secondary management areas of CHINOOK SALMON
28,000 acres of grasslands, have been identified for
management and protection. Restoring tidal The winter-run recovery plan is being prepared and
wetlands and sloughs in Suisun Marsh will be will be implemented by the Nation Marine Fisheries
consistent with Suisun Marsh Management Plan Service (NMFS). The draft plan includes
goals, recommendations for improving riparian and tidal

marsh habitats in the Bay and Delta. ERPP objectives
INTERAGENCY ECOLOGICAL and targets are consistent with those of the recovery

PROGRAM SUISUN ECOLOGICAL plan.
WORKGROUP

SAN FRANCISCO ESTUARY
The Suisun Ecological Workgroup (SEW) was PROJECT COMPREHENSIVE
convened at the request of the State Water Resources CONSERVATION ANDControl Board as a component of the "Program of
Implementation" in the 1995 Water Quality Control MANAGEMENT PLAN

Plan for the San Francisco Bay/Sacramento-San The San Francisco Estuary project’s (SFEP’s) purpose
Joaquin Delta Estuary. SEW is and ad hoc multi- is to promote effective management of the Bay-Delta
agency/organization work group whose goal is to estuary and restore and maintain the estuary’s water
review the scientific basis for the current salinity quality and natural resources. There are eleven
standards in Suisun Marsh and make programs within the management plan, including
recommendations for comprehensive brackish marsh wetland management and habitat restoration in the
standards. The primary go.als of the SEW are: (1) North Bay stream watersheds. Programs include
characterize the brackish water ecosystem for Suisun protecting remnant stream habitats and restoring
Marsh, (2) evaluate the effects of existing Western shaded riverine aquatic habitats. Objectives include
Suisun Marsh water quality standards on beneficial restoring and creating habitats, including tidal
uses, (3) determine and recommend appropriate saltmarsh and adjacent upland habitats. A plan is
resource-specific standards, (4) recommend narrative being developed for managing the San Francisco Bay
standards for tidal wetlands, (5) assess impacts of National Wildlife Refuge. Many SFEP and CCMP
implementing    appropriate    resources-specific objectives and targets are included in the ERPP.
standards on other resources, (6) develop appropriate
multi-resource (ecosystem) water quality standards, AGREEMENT ON SAN JOAQUIN
(7) consider alternative models, and (8) recommend RIVER PROTECTION
future studies and compliance monitoring programs.

In an effort to resolve issues brought forth in the
CENTRAL VALLEY HABITAT JOINT State Water Resources Control Board’s 1995 Water

VENTURE Quality Control Plan for the Bay/Delta, the San
Joaquin River Tributaries Association, San Joaquin

The Central Valley Habitat Joint Venture is a River ExchangeContractorsWaterAuthority, Friant
component of the USFWS’s North American Water Users Authority, and the San Francisco Public
Waterfowl Management Plan, with funding and Utilities Commission collaborated to identify feasible,
cooperative project participation by federal, State, voluntary actions to protect the San Joaquin River’s
and private agencies. New funding sources including f’rsh resources. In spring 1996, these parties agreed on
CALFED restoration funds, are being sought to a "Letter of Intent to Resolve San Joaquin River
implement the Joint Venture. The Joint Venture has Issues." This agreement, when finalized, has the
adopted an implementation plan that includes Suisun potential of providing the following:
Marsh. Objectives include protecting wetlands by
acquiring fee-title or conservation easements and ¯ higher minimum base flows,
enhancing waterfowl habitat in wetlands and ¯ significantly increased pulse flows,
agricultural lands. Joint Venture objectives and
targets have been adopted by the ERP.

~ c~
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¯ installation and operation of a new fish barrier on control the introduction of non-native aquatic species.
the mainstem San Joaquin River, For example, essential for meeting the Bay freshwater

inflow prescriptions are efforts to meet the individual¯ set up a new biological monitoring program, and flow prescriptions for the Sacramento, Feather, Yuba,
¯ set aside federal restoration funds to cover costs American, Mokelumne, Stanislaus, Tuolumne, and

associated with these measures. Merced rivers. Aquatic, riparian, and wetland
corridors in the Delta are also directly linked and

One of the important components of the Agreement integral to habitat corridors in Suisun and San Pablo
is the development of the Vernalis Adaptive Bays.
Management Program (VAMP) to improve
environmental conditions on the San Joaquin River. RESTOF~IIT|ON I’ARGETS glIND
Elements of this potential adaptive management PROGRAMMATIC ACTIONS
program include a range of flow and non-flow habitat
improvement actions throughout the watershed, and ECOLOGICAL PROCESSES
an experimental program designed to collect data
needed to develop scientifically sound fishery CENTRAL VALLEYSTREAMFLOW

management options for the future. (FRESHWATER INFLOW)

CALFED BAY-DELTA PROGRAM TARGET 1 : More closely emulate the natural
seasonal freshwater inflow pattern to North San

CALFED has funded seven ecosystem restoration Francisco Bay to:
projects in the Suisun Marsh/North San Francisco Bay ¯ transport sediments,Ecological Management Zone. Two projects screen

managed on ¯ allow upstream and downstream fish passage,diversionsfor wetlands theSuisunMarsh
and three restore habitat. A project by the Central
Costa County Sanitary District discourages pesticide ¯ contribute to riparian vegetation succession,

use by encouraging homeowners to use integrated ¯ of larval fishpermittransport ro theentrapment
pest management techniques, zone,

LINKAGE TO OTHER ¯ maintain the low salinity zone in Suisun Bay, and
ECOLOGICAL MANAGEMENT ¯ provide adequate attraction flows for upstream,

ZONES through-Bay migrating salmon.

Restoration efforts in all Ecological Management Delta outflow in dry and normal years will be
Zones upstream of the Suisun Marsh and North San improved by coordinating releases and natural flows
Francisco Bay will contribute to the health and in the Sacramento River Basin to provide a March
recovery of this zone. Likewise, efforts in this zone flow of least cfs for 10 inevent at 20,000 days dry
will contribute to the health of the Delta and salmon years, at least 30,000 cfs for 10 days in below-normal
and steelhead population recovery in the Sacramento years, and at least 40,000 cfs for 10 days in above-
and San Joaquin River basins, normal years. The existing smaller, late-April and

Successfully realizing the vision for this Ecological early-May flow event will be improved with

Management Zone depends, in part, on achieving additional water releases from San Joaquin River and

targets in the Sacramento-San Joaquin Delta, Delta tributaries to provide flows of magnitudes and

Sacramento River, Eastside Delta Tributaries, durations similar to those prescribed for March (’’).

and San Joaquin River Ecological Management PROGRAI~MATIC ACTION 1A: Develop a
Zones. These include targets associated with restoring cooperative program to provide target flows in dry
streamflow processes, reducing contaminants, and and normal years by allowing inflows to major
improving and increasing riparian and wetland storage reservoirs, prescribed in the visions of
habitats. Efforts toward achieving targets in these upstream Ecological Management Zones, to pass
zones should interact to restore important rearing downstream into and through the Delta. (This action
habitat, reduce the introduction of contaminants, and would result from an accumulation of
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recommendations for spring flow events and Bridge ro thepoint at which the daily average sa!inity
minimum flows fromupstream Ecological is 2 parts per thousand (ppr) ar the bottom.)
ManagementZones.)

NATURAL FLOODPLAIN AND FLOOD
FLATIONALE: The proposed March suppJemental PROCESSES
flows were selected as a representative value for
impact analysis in the Programmatic EIS/EI1LTARGET 1 : Expand the floodplain area in the Napa
Throughout the ERP, the need to determine optimal River, Sonoma Creek, and Petaluma River Ecological

srreamflow for ecological processes, habitats, and Management Units by putting approximately 10%

species is repeated. The issues of supplemental flows of leveed lands into the active floodplain (~’).

are complex in term of ecosystem improvements. Tile PROGRAMMATIC ACTION 1 A: Convert leveed
frequency, magnitude, duration, timing and rate of lands to tidal wetland/slough complexes.
change of streamflows that form channels, create and
maintain riparian habitat (including all species of ~o, TIONAL£: Restoring approximately 10~ of

vegetation), and promote all life stages of the various existing leveed lands to tidal action and floodflows

aquatic species dependent on a particular stream will will greatly enhance the floodwater and sediment

never occur within a single year. An optimal flow retention capacity of the area and contribute
regime will have to vary, perhaps significantly, from nutrients for the aquatic foodweb.
year to year.    The supplementaJ flow

BAY-DELTA AQUATIC FOODWEB
recommendations will be an intensive exercise in
adaptive management and must be based on credible TARGET 1 : Increase primary and secondary
scientific underpinnings, nutrient productivity in the Suisun Marsh/North San

Francisco Bay to levels historically observed in the
Restoringfreshwaterflows into SuisunMarsh/North
San Francisco Bay Ecological Management Zone

1960s and early 1970s (’~).

consistent with natural hydrologic conditions in the PROGRAMMATIC ACTION 1A: Actions
Bay-Delta watershed will help restore fundamental described to restore streamflow, floodplains, tidal
ecosystem processes and functions for the North wetlands and sloughs, and riparian habitat would
Bay’s aquatic and wetland resources. Increasing increase primary and secondary productivity in the
spring freshwater inflows will benefit the Bay and Suisun and North San Francisco Bay areas.
help move outmigrating juvenile chinook salmon and
steelhead through the Bay toward the ocean. Spring PROG~,~TIC ACTION 1 B: Implement an

plankton blooms in the North Bay, stimulated by expanded aquatic foodweb research program to

Freshwater outflow, support the North .Bay’s understand the linkage of adjacent and transitional
wetland habitats better and the aquatic foodweb.functions as a primary nursery ground for many

important fish and crustacean species. These include FLATIONALE: Increasing the area of tidal
chinook salmon, striped bass, delta smelt, splirtail, wetland/slough habitat will increase primary and
Pacific herring, starry flounder, northern anchovy, secondary productivity. More flooding of floodplains
Dungeness crab, several species of Bay shrimp, andwill provide more nutrients and organic carbon
many species of planktonic and benthic invertebrates inputs.
that make up the Bay’s foodweb. Spring freshwater
flows also stimulate tidal emergent marsh HABITATS
productivity by providing necessary nutrients and
sediments. Freshwater inflows of 20,O00 to 40,000 GENERAL RATIONALE
c~s in dry and normal years, compared to the existing Restoring ridaAly imquenced wetlands are an essential
I0,000 to 30,000 cfs, would ensure char the low focus of restoration efforts in the Suisun Marsh/North
salinity zone of the estuary and X2 would be located San Francisco Bay Ecological Management Zone.
well downstream in Suisun Bay, especially in dry Habitats of particular interest include tidal perennial
years, and allow some fresh water to reach San Pablo aquatic habitat, saline emergent wetlands, and tidal
Bay through tidal circulation and mixing. (Note: the slough habitat. Restoration of these habitats will
location of X2 is the distance from the Golden Gatereqm’re a mosaic of habitats including adjacent
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habitats that need to be comprised of seasonal Restoration of shallow water habitat in the San Pablo
wetlands, non-tidal perennial aquatic habitats, Bay Ecological Management Unit may not be
perennial grasslands, and riparian habitats, possible as the unit is characterized by open bay and
Restoration targets were set with the realization of intertidal flats. No lands may be available for
the difficulty in locating lands For restoration. In the restoration.
Suisun Marsh, for example, the restoration of tidally
influenced habitats will likely require the conversion Development of shallow water habitats in the North

of existing managed wetlands. The conversion of Bay will require large-scale tidal restoration to

these existing freshwater wedands will be offset to expand and maintain third through £zfrh order slough

the extent possible by restoring existing degraded channels. Larger sloughs provided the shallow water

wetland habitats and by improvement to existing habitat which existed under historic conditions in the

unmanaged wedands. D’kewise, in the San Pablo Bay North Bay. Acquiring and restoring diked subsided

Ecological Management Unit, restoration of habitat lands will create shallow water habitats in the short-

will be constrained by the fact that the area is term. Sedimentation will occur ore? the long-term

characterized by open bay and intertidal flats with and the area will develop into a saline emergent

very limited opportunities for restoration of other marsh. This objective is probably only achievable in

shallow water habitat types, the Napa River, Sonoma Creek, and Petaluma River
Ecological Management Units.

TIDAL PERENNIAL AQUATIC HABITAT
NONTIDAL PERENNIAL AQUATIC

TARGET 1 : Restore 1,500 acres of shallow-water HABITAT
habitat in the Suisun Marsh/North San Francisco Bay
Ecological Management Zone (4~4~). T~GET 1 : Develop 1,600 acres of deeper (3-6 feet

deep) open-water areas to provide resting habitat for
PROGRAMMATIC ACTION 1A: Develop a water birds, foraging habitat for diving ducks and
cooperative program to acquire and restore 1,500 other water birds that feed in deep water (’).
acres of shallow-water habitat in the Suisun Bay and

PROGRAMMATIC ACTION 1A: Develop a
Marsh Ecological Management Unit.

cooperative program to acquire and develop 400
PROGRAMMATIC ACTION 1 B: Develop a acres of deeper open-water areas adjacent to restored
cooperative program to evaluate the feasibility of saline emergent wetland habitats in the Suisun Bay
restoring shallow-water habitat in the San Pablo Bay and Ecological Management Unit.
Ecological Management Unit.

. PROGRAMMATIC ACTION 1B: Develop a
Restoring, improving, andprorecting cooperative program to acquire developand 400

high-quality, shallow-water habitat will provide acres of deeper open-water areas adjacent to restored
Foraging habitat For juvenile fish in this Ecological saline emergent wetland habitats in each the Napa
Management Zone. These areas typically provide River, Sonoma Creek and Petaluma River Ecological
high primary and secondary productivity and support Management Units (1,200 acres total).
nutrient-cycling functions that can sustain high-
quality foraging conditions. Opening new areas to RATIONed Jr: Restoring sm’tahl~ resting areas for

tidal flows will also help restore a more natural tidal waterfowl and other wetland-dependent wildlife

action to the Bay-Delta. These tide-influenced areas species will increase the overwinter survival rate of

also provide high-quality foraging habitat for these populations. Other water-associated wildlife

waterfowl that use mudflat or submergent vegetation specieswill also benefit(MadroneAssociates1980).

growing in shallow water and diving ducks, such as TIDAL SLOUGHS
canvasback and scaup, that consume clams in these
areas (Fris and DeHaven 1993, Brittain et al. 1993, TARGET 1 : Restore slough habitat for fish and

Sruber 1984, Schlosser 1991, Sweernam and Stevensassociated wildlife species. Restore 5 miles of slough

1993, San Francisco Estuary Project 1992a, U.S. Fish habitat in the near-term, and 10 miles in the long-
and VYildlife Service 1996, and IAndberg and term, in the Suisun Bay and Marsh Ecological

Marzuola 1993). Management Unit (30-61 acres). Restore 10 miles of
slough habitat in the near-term, and 20 miles in the
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long-term, in the Napa River Ecological acres each in the Sonoma Creek, Petaluma River, and
Management Unit (61-121 acres). Restore 10 miles San Pablo Bay Ecological Management Units (’’).
of slough habitat in the near-term, and 20 miles in
the long-term, in the Sonoma Creek Ecological PROGRAMMATIC ACTION 1A: Develop a

Management Unit (61-121 acres). Restore 10 miles cooperative program to acquire, in fee-title or

of slough habitat in the near-term, and 20 miles in through a conservation easement, the land needed for

the long-term, in the Petaluma River Ecological tidal restoration, and complete the needed steps to

Management Unit (61-121 acres) (’~). restore the wetlands to tidal action.

PROGRAMMATIC ACTION 1A: In association TARGET 2: Protect 6,200 acres of existing saline

with wetland/marsh restoration efforts, construct
emergent wetlands in the Suisun Bay and Marsh

sloughs in marsh/slough complexes by acquiring land
Ecological Management Zone (4~).

and purchasing easements. PROGRAMMATIC ACTION 2A: Develop a

RATIOIg~F.: Restoring, improving, and protecting cooperative program to acquire, in fee-title or

slough habitat in the units of the Suisun through aconservationeasement, existing wetlands

MarshAVorth San Francisco Bay Ecological subject to tidal action.

Management Zone will help sustain high-quality TARGET 3: Restore full tidal action to muted
shallow-warerhahitar tharprovides spawning habirat marsh areas along the north shore of the Contra
for native fish and foraging habitat for rearing Costa shoreline (~).
juvenile Esh. Restoring sloughs, along with tidally
influenced Freshwater areas and saline emergent PROGRAMATIC ACTION 3A: Develop a
marsh, will provide spawning habitat For native Esh cooperative program to evaluate, acquire, in fee-title

and foraging habitat for rearing juvenile Esh; or through a conservation easement, and restore
contribute to high levels oFprimaty and secondary existing muted wetlands to full tidal action.

productivity; and support nutrient-cycling functions RATIONAI.~.: Restoring tidally intluenced saline
that can sustain high-quality foraging conditions, marsh in this Ecological Management Zone wild
These sloughs can a!so provide resting sires For contribute to increasing levels of primary and
waterfowl and habitat For the western pond turtle secondary productivity and support nutrient-cycling
(Simenstaderal. 1992, LindbergandMarzuola 1993, functions that can sustain high-quality foraging
and Madmne Associates 1980). Tidal sloughs can also conditions C£a’ndberg and Marzuola 1993, Mil/er
provide important loafing sites for waterfowl, 1993, Simensrad era!. 1992). Increasing the area
particularly diving ducks in the North Bay. The miles occupied by saline tidal marsh in each Ecological
of targetedsloughs represent a reasonable restoration Management Unit will help support the proper
level as indicated by maps available From the early aquatic habitat conditions for rearing and
1900s and existing configurations in the Ecological outmigraring juvenile chinook salmon, stee/fiead, and
Management Units. sturgeon and rearing delta smelt, striped bass, and

In general, tidal slough restoration should be splittail. Restoring high-quality saline marshes, both

associated by tMa/marsh restoration. Sloughs are a tidal and nontidal, will contribute re nutrient cycling,

function of the marshes they traverse. The acreage of maintaining the foodweb, and supporting enhanced

marsh and soils, sediments, hydrodynamics will limit levels of primary and secondary production.

the amotmr of tidal marsh that can be restored. TheseIncreasing the area occupied by nontidal saline marsh

sloughs can also provide loafing sites for waterfowl, will contribute to subsidence control and island

particularly diving ducks in the North Bay. accretion (growth) efforts. Permanent saline marsh
can help arrest and, in some cases, reverse subsidence

SALINE EMERGENT WETLANDS where peat oxidation has lowered land elevations to

T~qGET 1 : Restore tidal action to 5,000 to 7,000 more than 15 feet below sea level. Increasing the area

acres in the Suisun Bay and Marsh Ecological occupied by saline marsh will contribute to an

Management Unit; 1,000 to 2,000 acres in the Napa ecosystem that can accommodate sea-level rise and

River Ecological Management Unit; 500 to 1,000 provide a more natural tidal pattern and associated
benefits to the foodweb and water quality of the Bay
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and Delta. Habitat conditions for wedand-associared impacts of specific contaminants for which it is
wildlife will be improved, difficult to document population-level impacts

conclusively. Modifying agricultural practices and
The targets for saline emergent wedands will land uses on a large scale will reduce the
probably be achieved or even exceeded by several concentrations of pesticide residues through a
ongoing programs. These include activities to restore combined approach. This approach involves reducing

the amount of pesticide applied and the amountsaline emergentwetlands withinare

land acquisition programs by the U.S. Fish and reaching aquatic Suisun Marsh and San Francisco Bay
~Yildlife Service and Department offish and Game. habitats. This will be done by biological and chemical

in wedand that break downprocesses systems
harmfu/pesticide residues. Improved inchannel flows

TARGET 1 : Assist in protecting and enhancing in this Ecological Management Unit resulting from
40,000 to 50,000 acres of existing degraded seasonal seasonal reductions in water use and enhanced
wetland habitat in the Suisun Bay and Marsh environmenral watersupplies will also help to reduce
Ecological Management Unit per the objectives of the contaminant concentrations (San Francisco Estuary
Central Valley Habitat Joint Venture and the North Project I992a).
American Waterfowl Management Plan. (~.’).

Restoring high-quality freshwater marsh and brackish
PROGP=tkMh/IATIC ACTION 1At Support the marsh, both seasonal and permanent, will increase
cooperative program to improve management of up the production and availability of natural forage for
to 26,000 acres of degraded seasonal wetland habitat waterfowl and other wildlife. It will increase the
in the of the Suisun Bay and Marsh Ecological overwinter survival rates of wildlife populations in
Management Unit. this Ecological Management Zone and improve ~eir

PROGP, u~,MI~/~ATIC ACTION 1 B-" Support the body condition before they migrate. As a result,

development of a cooperative program to improve breeding success will be improved. Managing these
habitats will also reduce the amount andmanagement of up to 32,000 acres of existing

seasonal wetland habitat in the Suisun. Bay and concentrations of contaminants that could, upon

Marsh Ecological Management Unit. entering the sloughs, interfere with efforts to restore
aquatic ecosystem health.

TARGET 2: Acquire and convert 1,000 to 1,500
acres of existing farmed baylands in the Suisun Marsh Target 1 "enahance 40,000 to 50,000 acres of

degraded seasonal wetland habitat" is consistent with
to seasonal wetlands (’~).

the Central Valley Habitat Joint Venture and the
PROGRAMMATIC ACTION 2A: Develop a North American Waterfowl Management Plan.
cooperative program to acquire, in fee-title or Programmatic Action IA "enhance 26,000 acres of
through a conservation easement, existing farmed degraded seasonal wetland habitat" is already being

and tidal action, implemented by Ducks Unlimited as of abaylands restore part grant
through the North American Wetlands Conservation

~TIONALE: Restoring wedand and riparian fund. The intent of the ERPP is to remove the levees
habitats in association with aquatic habitats is an of some managed wetlands to allow the restoration of
essential restoration strategy element for this tidally influencedhabiratsandexpandtheacreagesof
Ecological Management Zone. This restoration is wet meadows or pastures. The greatest need to
fundamental to supporting the foodweb and restore where possible, tidal wetland areas. This may
enhancing conditions for rearing chinook salmon, result in a need to replace any losses of managed
steelhead, sturgeon, juvenile delta smelt, striped bass, wedands by creating additional wetland areas.
and splitrail. Foodweb support functions for wildlife However, there may not be area for any additional

acres of managed wetlands as the majority ofwill also benefit(Cummins1974,Brostoff andC!ark
1992). agricultural lands have already been converted to

Seasonal wetlands can help reduce concentrations and managed wetlands. For example, the following

loads of residues figures provided by the Suisun Resource Conservationpesticide in water and sedimenrs~

which help to reduce sublethal and long-term
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District display the possible dLfiqcu!ty in creating of riparian scrub and shrub vegetation in each
additional managed wetlands. Ecological Management Unit. Of this, 60% should

be more than 15 yards wide, and 40% should be no
Existing Land Use Existing Acreage less than 5 yards wide and 1 mile long (40-60 acresmanaged wetlands 52,-000 ac~es
unmanaged tidal wetlands 6,300 acres in each of 5 units).
bays and sloughs 30,000 acres
uplands and grasslands 27, 700 acres RATIO/~O,L~= Many wildJife species, including

several species listed as threatened or endangered
VERNAL POOL under the State and £ederal Endangered Species Acts

TARGET 1 : Protect and manage vernal pools in the (ESAs) and several special-status plant species in the

Suisun Bay and Marsh Ecological Management Unit Central Valley, depend on or are closely associated
with riparian habitats. !b~arian scrub and shrub willthat provide suitable habitat for listed fairy shrimp
help provide needed escape cover/:or these speciesspecies, the Delta green ground beetle, and special-
during high-llow periods. Riparian vegetation in the

status plant species to assist in these species’ recovery
(.).

western portion of the Suisun Marsh/North San
Francisco Bay Ecological Management Zone is

PROGRAMMATIC ACTION 1A: Develop a limited by water salinity. Riparian restoration will
cooperative program to acquire and manage 100 most likely occur in the upper reaches of the
acres of vernal pools and 500 to 1,000 acres of Ecological Management Um’rs in areas that may be
adjacent buffer areas tidally influenced bur which have low salinity.

TARGET 2: Restore vernal pools that have been ESSENTIAL FISH HABITAT
degraded by agricultural activities to provide suitable
habitat for special-status invertebrates and plants and TARGET 1 : Maintain and improve existing

amphibian, such as the spadefoot toad, to assist in the freshwater fish habitat and essential fish habitat

recovery of these populations (’). through the integration of actions described for
ecological processes, habitats, and stressor reduction

PROGRAMMATIC ACTION 2A: Develop a or elimination(~).
cooperative program to restore the quality of vernal
pools and their adjacent habitats. PROGRAMMATIC ACTIONS: No additional

programmaticactions recommended.are
~ATIONALEI Restoring wetland, riparian, and
adjacent upland habitats in association with aquatic I~ATIONAL~: Freshwater fish habitat and essential

habitats is an essential restoration strategy element £~sh habitat are evaluated in terms of their quality and

for the Suisun Marsh/North San Francisco Bay quantity. Actions described for Delta ecological

Ecological Management Zone. Restoring this habitat processes, stressor reduction, and riparian and riverine

mosaic on a large scale will help restore ecosystem aquatic habitat should suffice to maintain and restore

processes and functions and provide additional lereshwarer/~sh habitats. For example, maintaining

protection to listed species associated with this freshwater and essential fish habitats is governed by

habitat type. actions to maintain streamflow, improve coarse
sediment supplies, maintain stream meander,

RIPARIAN AND SHADED maintain or restore connectivity o£rivers and streams
RIVERINE AQUATIC HABITATS and their floodplains, and in maintaining and

TARGET 1 : Restore 10 to. 15 linear miles of riparian restoring riparian and riverine aquatic habitats.

habitat along riparian scrub and shrub vegetation PERENNIAL GRASSLANDS
corridors in each Ecological Management Unit. In
this restored habitat, 60% should be more than TARGET 1 : Restore 1,000 acres ofperennialgrasses

15 yards wide, and 40% should be no less than in each Ecological Management Unit associated with

5 yards wide and 1 mile long(~’), existing or proposed wetlands (~).

PROGRAMMATIC ACTION 1A: Coordinate with PROGRAMMATIC ACTION 1A: Develop a

landowners and managers to restore and maintain 10 cooperative program to restore perennial grasslands

to 15 linear miles of riparian habitat along corridors
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I
by acquiring conservation easements or purchasing such as the Suisun song sparrow, California black
land from willing sellers, rai/, and salt marsh harvest mouse. For instance, the

I habitats For these species have been degraded by the
~ATIONAL£: Restoring wedand, riparian, and loss of adjacent, suitable escape cover that is needed
adjacent upland habitats in association with aquatic by the salt marsh harvest mouse during periods of
habitats is an essential restoration strategy element high ~lows or high rides. Fragmentation has also
for this Ecological ManagemenrZone. Eliminating inrer£ered with dai/y and seasonal migratory
fragmentation and restoring connectivity will movements and generic interchange within the
enhance habitat conditions for special-status species, popuJarion (Novick and Hein 1982).

Table 7:Summary of ERPP Habitat Restoration Targets for the Suisun Marsh/North San Francisco Bay Ecological

Management Zone.

I              Habitat Type Suisun Bay Napa River Sonoma Petaluma San Pablo      Total
and Marsh Creek River Bay

I Tidal Perennial 1,500 0 0 0 Feasibility 1,500 acres
Aquatic study

Nontidal Perennial 400 400 400 400 0 1,600 acres
Aquatic (deep, open
water)

Tidal Sloughs 5-10 miles 10-20 miles 10-20 miles 10-20 miles 0 35-70 miles

I (30-61 acres) (61-121 acres) (61-121 acres) (61-121 acres) (213-424
acres)

Saline Emergent 5,000-7,000 1,000-2,000 500-1,000 500-1,000 500-1,000 7,500 -12,000

I Wetland (restore) acres

Saline Emergent to be TBD TBD TBD TBD 6,200 acres
Wetland (protect) determined

(TBD)

Seasonal 40,000- 0 0 0 0 40,000-
Wetland 50,000 50,000 acres(Protect existing)

I Seasonal 1,000-1,500 0 0 0 0 1,000-1,500
Wetland acres
(Restore)

I Vernal Pools 100 0 0 0 0 100 acres i

Vernal Pool Buffer 500-1,000 0 0 0 0 500-1,000
Area acres

I Riparian and Riverine 10-15 miles 10-15 miles 10-15 miles 10-15 miles 10-15 miles 50-75 miles
! Aquatic (40-60 acres) (40-60 acres) (40-60 acres) (40-60 acres) (40-60 acres) (200-300

acres)

I Perennial Grassland 1,000 1,000 1,000 1,000 1,000 5,000 acres

Total acres of all habitats to be restored include tidal perennial, nontidal perennial saline 17,200-22,700 acres
emergent wetland, seasonal wetland, vernal pool and vernal pool buffer, and perennial
grassland.

Total acres of existing habitats to be protected and enhanced 46,200-56,200 acres

Total miles of tidal sloughs to be restored 35-70 miles (213-424 acres)

Total miles of riparian and riverine aquatic habitat to be restored 50-75 miles (200-300 acres)
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REDUCING OR ELIMINATING that less than 1% of the surface area of these sloughs"
STRESSORS and channels is covered by invasive non-native

WATER DIVERSIONS
aquatic plants within 10 years.

RATIONALE: Invasive aquatic plants have altered
TARG~r 1 : Reduce entrainment losses of juvenileecosystem processes, functions, and habitats by
f’mh at diversions by 25 to 50% by installing positive- modifying the foodweb and competing for nutrients,
barrier fish screens on large diversion structureslight, and space. Nesting birds are particularly
(4~4~’). vulnerable to increased predation from non-native

PROGRAMMATIC ACTION 1A: Develop a ground-dwelling predators and. competition from

cooperative program to consolidate, screen, or non-nadve nest pacasites. Actions taken in the Suisun

eliminate diversions in the Suisun Marsh/North San Marsh/Norrh San Francisco Bay Ecological
Management Zone to address this objective areFranciscoBay EcologicalManagementZone.
prescribed primarily to enhance foodweb functions

PROGRAMMATIC ACTION 1B: Evaluate and improve habitat conditions for resident,
opportunities to use alternative means to provide estuarine, and anadromous fish and neotropical
cooling water at the Pittsburg power plant, migratory birds. This can be accomplished, in parr,

by reducing the area inhabited by invasive non-native
R~TIONALE: Large diversions on the main channels
of Suisun and San Pablo Bays and adjoining

plants and by restoring large areas of optimal nesting

marsh/slough complexes entrain juvenile and small habitat (Dudley and D’Antonio 1994, Anderson

adult fish at rates chat could be detrimental to the 1990, Zedler 1992, and Bay-Delta Oversight Council

survival of species of special concern (Chadwick and 1994).

Von Geldem 1964, 1974; Larkin 1979; and Erkki!a INVASIVE AQUATIC ORGANISMS
et al. 1950). The reduction target reflects preliminary
data indicating that entrainment through the TARGET 1 : Reduce or eliminate the influx of non-

smallest diversions on small channels might not pose native aquatic species in ship ballast water (’~).

a significant threat to the successful restoration of PROGRAMMATIC ACTION 1A: Fund additional
Bay-Delta health. The success of screening in the inspection staff to enforce existing regulations.
estuarine zone is diIEcult and dependent on critical
protective operations and facilities. For example, PROGRAMMATIC ACTION 1 B: Help fund
bypass flows or bypass systems are needed to moveresearch’ on ballast water treatment techniques that
target species away from the zone of influence and could eliminate non-native species before ballast
into areas safe from entrainment, water is released.

For many years the entrainment and loss of juvenile TARGET 2: Reduce the potential for influx of non-
fish at the Pittsburgpowerplanthas been overlooked native aquatic plant and animal species at border
as a source of juvenile mortality. This potential crossings (4~4~4~).
stressor should be reevaluated and actions should be
recommended to reduce fish losses if appropriate,

toPROGRAMMATICthe California ACTIONDepartment2A: Provideof Foodfundingand
INVASIVE AQUATIC PLANTS Agriculture to expand or establish, as appropriate, a

comprehensive program to exclude, detect, and
TARGET 1 : Manage existing and restored dead-endmanage invasive aquatic species, such as zebra
and open-end sloughs and channels within themussel.
Ecological Management Zone so that less than 1% of
the surface area of these sloughs and channels is ~uOtTlOl~a,l.l~i Every reasonable effort should be
covered by invasive non-native aquatic plants (~). made to reduce the introduction of non-native

organisms in the bal/asr water of ships that enter the
PROGRAMMATIC ACTION 1A: Conduct large- Delta. Such organisms have greatly altered the
scale,annualweederadicationprogramsthroughout zooplankton of the Delta over the past several
existing and restored dead-end and open-end sloughs
and channels in each Ecological Management Unit so

~ ~
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i
decades. Further alteration could reduce the capacity PROGRAMMATIC ACTION 1 B: Develop and
of the Delta to support narive ~shes. implement a public education program that

i emphasizes the ecological value of maintain coyote
Every reasonable effort should be made ro reduce the populations.
inrroducrion of non-native organisms at border
crossings into California. Border inspections have RA~TIONALI~: The large-scale restoration of

I already found zebra mussels, which, if allowed to emergent wedands, riparian habitat, and adjacent
enter Bay-Delta waters, could have devastating perennial grasslands will be the main focus o£ a
economic and ecological effects, strategy ro reduce the adverse impacts of non-native

I wildlife on the health of the Bay-Delta ecosystem.
INVASIVE RIPARIAN AND MARSH The goal is a restored Bay-Delta and watershed

PLANTS where the quality, quantity, and structure of the

I TARGET 1 : Reduce by 50% the area covered by restored habitat discourage colonization by non-

invasive non-native woody species, such as giant reed native wildlife, provide a comperirive advantage ro

and eucalyptus, that compete with native riparian native wildlife, and reduce the vulnerability of native

i vegetation, and eradicate invasive woody plants from species from predation by species such as the red fox

restoration areas (4~..). and feral car. A public education program ro inform
duck dub owners of the ecological importance of

PROGRAMMATIC ACTION 1 A: Develop a native coyotes in the Suisun region may help prevent

I cooperative program to remove and suppress invasive the potenrially devastating spread of red fox further
¯ non-native plants that compete with native riparian into the Suisun Marsh and Delta region. Coyotes are

vegetation by reducing the area occupied by these native to the region and tend ro keep foxes t?om

I species (such as giant reed and eucalyptus) by 50%. increasing their range.

PROGP~MMATIC ACTION 1 B: Develop a One of the most serious environmental problems
cooperative program to eliminate invasive woody facing California is the explosive invasion of non-
plants from restoration sites to protect native riparian native pest plants and animals. Non-narive plants,
vegetation, wildlife, fish, and aquatic invertebrates can greatly

alter the ecosystem processes, functions, habitats,
PROGRAMMATIC ACTION 1C: Develop a

control for        species diversity, and abundance ofnarive plants, ~h,cooperativeprogramto develop measures
perennial pepperweed,                                  and wildlife.

P~TION, O,L£: lnvasive non-native plants have Many of these invasive species spread rapidly and

I altered ecosystem processes, functions, and habitats
form densepopulationsprimarilybyout-competing

by modifying the foodweb and competing for
native species as a result of large-scale habitat

nutrients, light, and space (Dudley and D’Antonio
changes that tend to favor non-narive species and a

I Madrone Associates
lack of natural controls (e.g., natural predators).

1994, 1980, Bay-Delta
These non-native species usually have a competitive

Oversight Council 1994, Cross and Fleming 1989,
advantage because of their locarion in hospitable

and Zedler 1992).
environments where the normal controls of disease

NON-NATIVE WILDLIFE and natural enemies are missing. As populations of
non-narive species grow, they can disrupt the

TARGET 1 : Reduce red fox and feral cat ecosystem andpopularion dynamics ofnarive species.I populations in and adjacent to habitat areas suitable In habitat have eliminatedchangessomecases,
for California clapper rail, California black rail, and connectivity of habitats that harbor the native
salt marsh harvest mouse (’~). predators that could help co limit populations o£

I 1A: Develop a harmful non-narivespecies.PROGRAMMATIC ACTION
cooperative program to evaluate means to reduce red PREDATION AND COMPETITION
fox and feral cat populations through trapping,

I relocation, fertility control, or other suitable TARGET I : Limit striped bass supplementation to

measures, life stages that minimize predation on juvenile
anadromous and estuarine fish (~).
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PROGRAMMATIC ACTION 1.e- Provide Improved inchannel Bows in the Delta resulting from
sufficient equipment, support staff, and ,..ation and seasonal reductions in water use and enhanced
maintenance funds to hold juvenile ped bass environmental water supplies wilJ also help ro reduce
longer so they can be planted at 2 years ~,.. ~ge instead concentrations (San Francisco Estuary Project 1992a).
of 1 year. Health warnings have been issued regarding human

consumption offish and wildlife because of elevated
PFIOGi~AI~/II~IATIC ACTION ’l B." Cooperatively

levels of substances, such as mercury and selenium.
develop an ecologically based approach to limit Large-scale aquatic and wetland habitats restoration
striped bass and chinook salmon : :ocking in the Bay may help to resolve concerns about hydrocarbons,
to areas and periods that will not increase predation heavy metals, and orherpollutants. Addressing point
on special-status species, such as longfin smelt and sources of concern, such as the oil refineries in Suisun
delta smelt, and other native fishes, and San Francisco Bays, and elevated releases of

l~t~,TION/~l.l~: Actions taken in this Ecological seleninm resulting from refining oil from sources high

Management Zone are prescribed co protect in selenium, can be etTecrive elements of a strategy to

populations of aquatic species, such as longfin smelt achieve the desired reductions.

and del~a smelt, from excessive predation rates caused
HARVI~ST OF FISH ANI~ ~/~/ILDI.IFI~

by large concentrations of stocked hatchery-reared
fish. Limited studies have shown that two-year-old TARGET "1 : Reduce illegal anadromous fish and
striped, bass have less of an impact on anadromous waterfowl harvest in Suisun Marsh and San Francisco
and esruarine fish than one-year-old striped bass. Bay by increasing enforcement and public education

CONTAMINANT~ (’’’)"

PRO~d~I~TIC ACTION ~ A: Provide
T/~R~ET ~ : Reduce the input of herbicides, additional funding to California Department of Fish
pesticides, fumigants, and other agents toxic to fish

and Game (DFG) for additional enforcement.
and wildlife in the Suisun Marsh/North San Francisco
Bay Ecological Management Zone (.).                    PFtO~I~MM~TIC ACTION ’1 B: Provide

additional funding to county sheriff’s departments
PROGRAIVII~IATIC ACTION 1~-" Support and State and local park agencies to support
programs already in place to regulate the discharge of additional enforcement efforts.
pollutants or reduce pollutant toxicity in Bay waters.

PRO~RAMI~TIC ACTION "1 C: Provide rewards
FI~TION~I.i~: Reducing the concentrations and for the arrest and conviction of poachers.
loads of contaminants, including hydrocarbons, heavy
metals, and other pollutants, in the water and PRO~RAI~/II~/I/I~TIC ACTION ’1 ~: Develop and
sediments of the Suisun Marsh/North San Francisco implement a public outreach/education program
Bay Ecological Management Zone will help reduce regarding the illegal harvest.
sublethal and long-term impacts of specific
contaminants for which it is difficult ro document I~TION~I.£’. Actions taken to reduce stressors in

population-level impacts conclusively. Reducing this Ecological Management Zone are prescribed
primarily ro contribute to the recovery of aquaticloading in urban runoff andmodifying agricultural

practices and land uses on a large scale will reduce species, such as winter-, spring-, and 1are-fall-run

pesticide residue concentrations through a combined chinook salmon; green sturgeon; splittail; and

approach. This approach involves reducing the steelhead. These actions will also contribute to the

amount of pesticide applied and the amount reaching recovery of species, such as Swainson ’s hawk, greater
sandhill crane, yellow-billed cuckoo, riparian brushthe Bay’s aquatic habitats. This will be done by

biological and chemical processes in wedand systems rabbit, black rail, and giant garter snake (U.S. Fish

that break down harmful pesticide residues. (Bay and Wildlife Service 1996, San Francisco Estuary

Delta Oversight Council 1994, Hall 1991, U.S. Fish Project 1992b, Bay-Delta Oversight Council 1995,

and Wildlife Service 1996, San Francisco Estuary and California Department offish and Game 1991).

Proiect 1992b, Resources Agency 1976, Sparks 1992,
Diamond et al. 1993, and Roster al. 1989).

~ c~sm
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DISTURBANCE .1994. Draft briefing paper
on introduced f’rsh, wildlife and plants in the San

TARGLWr 1 : Reduce boat wakes near California Francisco Bay/Sacramento-San Joaquin Delta
clapper and black rail nesting areas in Suisun Marsh Estuary.
and San Francisco Bay from March to June to prevent
destruction of nests and assist in the recovery of this . 1994. Plant and wildlife
listed species (~). resources, technical advisory committee.

November.
PROGRAMMATIC ACTION SA: Develop a
cooperative program with local agencies to establish Brostoff, W., and D. Clarke. 1992. Monitoring
and enforce zones prohibiting boat wakes within 50 intertidal wetland establishment in the Pacific
yards of California black rail nesting areas in Suisun Northwest. Army Waterways Experiment
Marsh and San Francisco Bay from March to June. Station. Wetlands Research Program Bulletin

2(3): 1-4.
PROGRAMMATIC ACTION 1B: Develop a
cooperative program with local agencies to establish California Department of Fish and Game. 1991.
and enforce zones prohibiting motorized boats in 5 Final program environmental document: ocean
miles of dead-end channels in Suisun Marsh and San sport i%hing regulations (14 CCR 27.00-30.10).
Francisco Bay from March to June.

Chadwick, H. K, and C. E. Von Geldern. 1964. The
PROGRAMMATIC ACTION lC: Develop a desirability of introducing white bass, Roccus
cooperative program with local agencies to establish chrysops, into California. (Administrative Report
and enforce zones prohibiting motorized boats in 64-11.) Inland Fisheries Branch.
new, small channels in restored tidal fresh emergent

1974. Entrainment andwetlands,
thermal effects on mysid shrimp and striped bass

I::~ATION, ALE: Clapper rail are particu!ady sensitive in the Sacramento-San Joaquin Delta. In L. D.
to disturbance and efforts ro reduce jet ska" rra//ic in Jensen (ed.), Proceedings of Second Entrainment
critical areas for the rail wou!d contribute ro their and Intake Screening Workshop. Cooling Water
recovery. Other actions taken to restore ecological Research Project, John Hopkins University.
processes and functions, increase and improve Baltimore, MD.
habitats, and reduce srressors in this Ecological

Cummins, K. W. 1974. Structure and function ofManagement Zone are prescribed primarily to
contribute to the recovery of aquatic species, such as stream ecosystems. BioScience 24(11): 631-641.

winter-, spring-, and late-£all-run chinook salmon; Diamond, J. M., W. Bower, et al. 1993. Use of man-
green srurgeon; splirrail; and sreelhead. These actions made impoundment in mitigating acid mine
will also contribute to the recovery of species, such as drainage in the North Branch Potomac River.
the black rail (Madrone Associates 1980, Schlosser EnvironmentalManagement17(2):225-238.
1991, San Francisco Estuary Project 1992a, U.S. Fish
and ’#tildliige Service 1978, SchlortT 1991,and Dudley, T. L., and C. M. D’Antonio. 1994. Exotic

Resources Agency 1976). species and sustainable ecosystem management.
Page 307 in W. W. Covington and L. F. DeBano

REFERENCES (technical coordinators), Sustainable ecological
systems: implementing an ecological approach to

Anderson, L. W. J. 1990. Aquatic weed problems land management. July 12-15, 1993. Flagstaff,
and management in North America. Pages 371- AZ. (General Technical Report RM-247.) U.S.
405 in H. Pieterse and K. J. Murphy (eds.). Forest Service, Rocky Mountain Forest and
Oxford University Press. New York, NY. Range Experiment Station. Fort Collins, CO.

Bay-Delta Oversight Council. 1993. Draft briefing Erkkila, L. F., J. W. Moffett, O. B. Cope, B. 1L
papers on biological resources of the San Smith, and 1L S. Nielson. 1950. Sacramento-San

Joaquin Delta fishery resources: effects of TracyFrancisco Bay/Sacramento-SanJoaquin Delta
Estuary. pumping plant and Delta Cross Channel.
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(Special Scientific Report, Fisheries No. 56.) U.S. 164.) Wisconsin Department of Natural
Fish and Wildlife Service. Resources. Madison, WI.

Fris, M. B., and 1L DeI !avon. A community-based San Francisco Estuary Project. 1992a. Status and
Habitat Suitability Index model for shaded trends report on wildlife of the San Francisco
riverine aquatic cover, selected reaches of the Estuary. Prepared under cooperative agreement
Sacramentb River system. February. U.S. Fish with U.S. Environmental Protection Agency (Job
and Wildlife Service,Ecological Services, No. CE-009519-01-0) by the U.S. Fish and
Sacramento Field Office. Wildlife Service.

Goals Project. 1999. Baylands Ecosystem Habitat 1992b. Status and trends
Goals. A report of habitat recommendations report on aquatic resources in the San Francisco
prepared by the San Francisco Bay Area Estuary. Prepared undercooperative agreement
Wetlands Ecosystem Goals Project. U.S. with U.S. Environmental Protection Agency by
Environmental Protection Agency, San Francisco B.H. Herbold, A. D. Jassby, and P.B. Moyle.
and San Francisco Regional Water Quality

1993. Comprehensive
Control Board, Oakland, California. conservation and management plan. Prepared

Hall, L. W., Jr. 1991. A synthesis of water quality under cooperative agreement with the U.S.
and contaminants data on early life history stages Environmental Protection Agency by the
of striped bass, Morone saxari/is. Reviews in Association of Bay Area Governments.
Aquat. Sci. 4:261-288.

Schlorff, tL 1991. Status of the Swainson’s hawk. In
Larkin, P. A. 1979. Predator-prey relations in fishes: 1991 annual report on the status of California

an overview of the theory. Pages 13-22 in state listed threatened and endangered animals
Predator-prey systems in fisheries management, and plants. California Department of Fish and
Sport Fishing Institute. Game.

Lindberg, J. C., and C. Marzuola. I993. Delta smelt Schlosser, I.J. 199I. Stream fish ecology: a landscape
in a newly-created, flooded island in the perspective. BioScience41(lO):704-711.
Sacramento-San Joaquin Estuary, Spring 1993.
California Department of Water Resources. Simenstad, C. A., J. 1L Cordell, et al. 1992.

Sacramento, CA. Prepared by BioSystems Ecologica] status of a created estuarine slough in

Analysis (J-762). the Chehalis River Estuary: assessment of created
and natural estuarine sloughs, Jan-Dec 1991.

Madrone Associates. 1980. Delta wildlife habitat (WA FRI-UW-9305.) Fisheries Research
protection and restoration plan. Prepared for the Institute, University of Washington, Seattle.
California Department of Fish and Game and
U.S. Fish and Wildlife Service. December. Sparks, 1L 1992. The Illinois River floodplain

ecosystem. In National Research Council (ed.),
Novick, H., and R. Hein. 1982. Bolsa Chica--a Restoration of aquatic ecosystems: science,

coastal wetland restoration project. In M. technology, and public policy.National
Josselyn (ed.), Wetland restoration and Academy Press. Washington, DC.
enhancement in California. (NOAA-83042503).
National    Oceanic and    Atmospheric Stuber, R.J. 1984. Stemming the tide of coastal fish

Administration. Washington, DC. habitat loss: proceeding of a symposium on
conservation of coastal frsh habitat, Baltimore,

Resources Agency. 1976. Sacramento-San Joaquin Maryland, Mar 7-9. National Coalition for
Delta master recreation plan. Sacramento, CA. Marine Conservation. Savannah, GA.

Rost, R. A., J. C. Brand, et al. 1989. Water quality Sweetnam, D. A., and D. E. Stevens. 1993. A status
and restoration of the Lower Oconto River, of the delta smelt (Hypomesus rranspacificus)in
Oconto County, WI. (Technical Bulletin No. California. Report to the Fish and Game

Commission. Candidate Species Report 93-DS.
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I           U.S. Fish and Wildlife Service. 1978. Concept plan

for waterfowl wintering habitat preservation.

I Central Valley, California. Region 1. Portland,
OR.

1996. Recovery plan for the

i Sacramento/San Joaquin Delta native fishes.

¯ 1997. Revised draft restoration
plan for the anadromous fish restoration

I program: a plan to increasethe natural
production of anadromous fish in the Central
Valley of California. May 30, 1997.

i          Zedler, J. B. 1992. Invasive exotic plants in coastal
wetlands. Biology Department, San Diego State

I University. San Diego, CA.

I
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| SACRAMENTO RIVER ECOLOGICAL
| MANAGEMENT ZONE

I I stream channel dynamics (meander), and riparian and
riverine aquatic habitat. Stressors, including dams,
legal and illegal harvest, high water temperature

i during salmon spawning and egg incubation, toxins
from mine drainage, hatchery stocking of

anadromous fish, and unscreened or poorly, screened
irrigation diversions, have affected the health of

I anadromous fish populations.

DESCRIPTION OF THE
MANAGEMENT ZONE

The Sacramento River flows more than 300 miles
from Lake Shasta to Collinsville in the Delta, where

¯ it joins the San Joaquin River. It is a major river of
Sacramento River channel south of Ord Ferry Bridge in 1896, 1908, the western United States and the largest and mostand 1991 (Sacramento River Advisory Council, 1998).

important riverine ecosystem in the State of
California. The river corridor encompasses more thanINTRODUCTION 250,000 acres of natural, agricultural, and urban

The health of the Sacramento-San Joaquin Delta is lands upstream of Sacramento. Various cropland

I dependent on the rivers and streams that compose its habitats occur on flat and gently rolling terrain

watershed. They provide inflow, sediments, nutrients, adjacent to most of this zone. Irrigated crops are

spawning and rearing areas for many aquatic species, mostly rice, grains, alfalfa, and orchard crops. Most of

I and riparian corridors that support neotropical bird this cropland is irrigated with water diverted from the

and other terrestrial wildlife, such as western yellow- Sacramento River or its tributaries. Five National

billed cuckoo and bank swallow, and invertebrate Wildlife Refuges (Sacramento, Delevan, Colusa,

species. Many estuarine fish species and their foodweb Sacramento River and Sutter) are located either

depend on the input from the Sacramento River. The adjacent to or within 5 miles of the Sacramento River.

Sacramento River is the largest element of the Delta’s The Sacramento River Ecological Management Zone
watershed, providing about 80% of the inflow to the includes 242 miles of the mainstem Sacramento River

from Keswick Dam near Redding to the AmericanDelta.

The Sacramento River is also an essential spawning, River at Sacramento. (The remaining 60 miles of the

rearing, and migratory pathway for many lower river downstream of Sacramento are included

anadromous fish populations, such as winter-run, fall- in the North Delta Ecological Management Unit.)

run, late-fall-run, and spring-run chinook salmon, The mainstem river planning area includes the river

steelhead, white sturgeon, green sturgeon, lamprey, channel, gravel bars and vegetated terraces, the 100-

I striped bass, and American shad. All ’of these year river floodplain, and the geologically defined

populations must pass through the Delta and Bay band of historic and potential river migration (i.e.,
the meander belt). In the artificially narrow, leveedduring portions of their life cycle as they migrate to

I the ocean as juveniles and return as adults to spawn, reach downstream of Colusa and extending to
Sacramento, an approximately 1-mile-wide band of

Ecological factors having the greatest influence on the river alluvium and historic and potential forest land
anadromous fish in the Sacramento River include that borders the levees is also included in thisi streamflow, coarse supply (including gravel Ecological Management Zone.sediment
for fish spawning and invertebrate production),
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This Ecological Management Zone encompasses five Listing Status of Sacramento River Species
Ecological Management Units:

Species Statusof Listing
¯ Keswick to Red Bluff Diversion Dam,
¯ Red Bluff Diversion Dam to Chico Landing, ESA: endangered
¯ Chico Landing to Colusa, Winter-run chinook CESA: endangered
¯ Colusa to Verona, and
m Verona to Sacramento. Spring-run chinook ESA: threatened

CESA: threatened
The National Marine Fisheries Service (NMFS) has
determined that critical habitat for the endangered

Late-fall chinook ESA: candidate

Sacramento winter-run chinook salmon includes the Fall-run chinook ESA: candidate
entire Sacramento River from Keswick Dam, river
mile (RM) 302 to the Golden Gate Bridge (NMFS Steelhead ESA: threatened

1993). The NMFS has also proposed that all Central Green sturgeon Species of Special Concern
Valley stream reaches that are accessible to steelhead
be designated as critical habitat, except for the San Splittail ESA: threatened

Joaquin River and tributaries upstream of the Merced Bank swallow CESA: threatened
River confluence.

Western yellow-          CESA: endangered
Other fish dependent on the Sacramento River billed cuckoo
Ecological Management Zone include spring-run

Valley elderberry          ESA: threatened
chinook salmon, late-fall-run chinook salmon, fall- longhorn beetle
run chinook salmon, steelhead, lamprey, green
sturgeon, white sturgeon, American shad, striped Since completion of Shasta and Trinity dams,
bass, and a resident native fish community, including streamflows in the Sacramento River have changed
the Sacramento splittail. Due to declining markedly. Late-winter and spring flows in dry and
populations sizes, many of these are species of special normal years arestored in reservoirs and released
concern or listed under provisions of the state or during the late-spring through fall irrigation season.
federal endangered species acts. One of the important In addition to flows released for irrigation in recent
attributes of the zone is its riparian forest, which years, flows in excess of 10,000 cfs have been
supports a variety of neotropical migrant bird species, augmented to assist in controlling temperature for
the valley elderberry longhorn beetle, and many other survival of winter-, spring, and fall-run chinook
terrestrial species. The riparian vegetation is a salmon spawning, egg incubation, and early rearing
significant contributor to the food web and large in the upper river.
riparian forests effectively moderate air temperatures.

Sacramento River flow is controlled during much of
the year by water releases at Keswick and Shasta

Historical Monthly Average Flow

dams. Tributaries, including many with no major
storage dam, provide a significant quantity of flow 14000 -
accretion, particularly through winter and spring 12000
months. Prior to the construction of Shasta Dam, the 1000o -
river flows near Redding had a typical winter and
spring high-flow period and a summer low-flow ~ 6ooo
period. Dry-year flows typically reached a peak near ~ 4000
a monthly average of 10,000 cubic feet per second a000 -
(cfs) in March. In more normal years, peak flows o
reached approximately 20,000 cfs in March. Low J F M A M J J A S O N D

summer flows averaged less than 5,000 cfs in dry and [] Normal Year [] Dry Year
normal years.

Historical Streamflow below Keswick Dam, 1972-1992
(Dry year is the 20th percentile year; normal year is the 50th

percentile or median year.)

~ cto.m)
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I
necessary. Natural gravel recruitment from tributary
streams, particularly from Cottonwood Creek, needs
to be protected to ensure that the gravel deficit in the
upper main stem Sacramento River does not increase.
Spawning gravel needs protection from degradation

i caused by excessive silt entering the river from the
tributaries. Watershed protection and comprehensive
watershed management plans are needed in all the
tributaries to reduce erosion of silts and sands thati the quality of gravels.impair spawning

The Sacramento River and its tributaries above Shasta

I Dam have a cold temperature regime suitable for year
round salmon spawning. Although the salmon cannot
access this reach of the ecosystem, the cold water can

Unimpaired Stre~nflows below Keswick Dam, 1972-1992 (Dry year be managed using the reservoir and dam to replace

I

is the 20th percentile year; normal is the 50th percentile or median
year.) the inaccessible upper portions of the watershed.

Water temperature in the river is influenced by water
Several water development and flood control projects releases from Shasta and Keswick dams in drought

I have dramatically altered the river’s natural flow and consecutive dry or critically dry years. Low flows,
regime, sediment transport capabilities, and riparian combined with warmwater releases, cause the loss of
and riverine habitats, many adult salmon and eggs spawned in the river.

I projects Valley Project Sacramento River temperature control and powerThese include the Central
(CVP), which consists of Shasta, Keswick, and generation requires the installation of a multilevel
Whiskeytown dams and Red Bluff Diversion Dam outlet structure on Shasta Dam and a minimum fall

I (RBDD). They also include the Sacramento River carryover storage in the reservoir of about 2 million
Flood Control Project, which extends 180 miles south acre-feet (MAF). Water temperature in the
from Chico Landing and consists of a series of levees, Sacramento River near Knights Landing can be

I weirs, and overflow areas, and the Chico Landing to improved by redirecting the Colusa Basin drain and
Red BluffComprehensive Bank Stabilization Project, other agriculture return water to a receiving water
which is designed to control lateral river channel other than the Sacramento River or by reuse.
migration. This project is about 54% complete but
has not been worked on since 1984. The State Water

The Colusa Basin drain originates north of Willows

Project (SWP), consisting of Oroville Dam and the in Glenn County. The drain captures waters from the

associated diversion works, has altered the flow two major diverters located on the west side of the

I regime below the confluence with the Feather River. Sacramento River, the Tehama-Colusa and Glenn-
Colusa Irrigation districts in Glenn, Colusa, and Yolo

Natural sediments include fine suspended material counties. Much of the water conveyed through the

I that causes elevated turbidity to coarser materials drain is recaptured and reused before being
that include gravel and cobbles. Bedload sediments discharged into the Sacramento River at Knights
also contribute to ecological health by absorbing Landing near RM 90. The combined volume of the
energy of water and dampen the intensity of flood water delivered by the two districts can exceed 5,000I effects. Gravel recruitment is limited dams cfs the of theby during peak irrigationseaaol~.
blocking downstream gravel transport, bank
protection, and gravel mining on tributaries. Water temperature is also affected by overhanging

Deficiency in spawning gravels reduces the vegetation, which shades and moderates heat gain by

productive capacity of the river. This is especially true the water. This shaded riverine aquatic (SRA) habitat

in the 15- to 20-mile river reach below Keswick has been signkq~antly altered by bank protection and

I Dam. Spawning gravel may be adequate to support flood control projects. Reestablishing this edge

present salmon and steelhead populations. As fish vegetation would significantly improve SRA habitat,

populations increase, gravel replenishment will be woody debris, and other riparian habitat along the
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Sacramento River, which, in turn, should improve work continues and if mitigation measures are
production and survival of salmon and steelhead, unsuccessful. Various other animal species and some

plant species, including the rose-mallow, have
Historically, the riparian forest corridor along the population viability problems as a result of adverse
river averaged 4 to 5 miles wide and encompassed a human impacts on riparian habitat.
significantly large area. Today only 5 % of the forests
remain. One-third of the river length has natural Reestablishing a viable riparian ecosystem along the
banks and floodplain terraces; the other two-thirds upper Sacramento River region will increase the
have been modified and confined by levees, riprap, acreage and variety of riparian habitats and reverse
and flood control projects. These structures limit the the decline in wildlife, fishery, and human use values.
dynamic forces that promote natural habit.at The U.S. Fish and Wildlife Service (USFWS), the
succession and regeneration along the river. Wildlife Conservation Board (WCB), the National
Channelization and bank protection between Red Audubon Society, The Nature Conservancy (TNC),
Bluff and the Delta eliminate ~ind degrade many and other private conservation groups are actively
habitats by increasing the depth and velocity of flow seeking to acquire conservation easements or fee
and reducing the hydraulic and substrate diversity ownership of high-priority riparian lands along the
associatedwith more natural or undeveloped river Sacramento River as a means to save these lands
systems. Bank protection also reduces the amount of permanently.
fresh gravel and shaded riverine aquatic habitat
normally available to the river through bank erosion. More than 100 miles of the Sacramento River

between Red Bluff and Colusa are wholly or partially
Between Colusa and Red Bluff, natural riparian intact as a dynamic alluvial river meander belt.
vegetation associated with the existing stream Although about 20% of its banks are armored by
meander corridor plays a part in the natural riprap that protects levees and orchards, the river
floodplain process. In turn, the diversity ofstreamside continues to erode its banks naturally and form new
vegetation and its overall condition are dependent on banks from gravel and sediment deposits on point
these same dynamic river processes. Riparian bars and terraces. These fluvial geomorphic features
vegetation effectively creates a buffer to decrease local support a time-dependent succession of young- and
flood flow velocities. This increases deposits of old-growth forest and wildlife habitat that requires
suspended materials derived from eroding banks. 65 to 100 years to reach full maturity (climax
This erosion-deposition process builds the midterrace succession to valley oak woodland). New sediment
and eventually the high-terrace lands that support and gravel that sustain this process are supplied by a
climax forest and agriculture. Overbank flooding is combination of eroding banks along the mainstem
essential for the continued health of the riparian river and input from unregulated upstream
system. As silt and seeds are deposited during these tributaries. New fish habitat is continually created by
overbank water flow events, the native vegetation is migrating gravel riffles and deeper pools formed at
rejuvenated, bendways, and by mature trees and roots that

overhang or topple into the channel as the river
The fragmentation of the remaining riparian habitat naturally erodes through older alluvial deposits
greatly diminishes its ability to support viable wildlife supporting climax vegetation.
populations. This remaining habitat is being further
degraded by human activity and adverse land uses. Improvements in the riparian and stream meander
The combined loss, fragmentation, and deterioration corridors along the Sacramento River are needed to
of riparian habitat has caused, or is leading to, the improve spawning and early rearing habitat of
extinction or elimination of several wildlife species, splittail. Late-winter and early-spring streamflow
The drastic decline of the Swainson’s hawk, once one improvements are needed to provide attraction flows
of California’s most abundant raptors, is in part a for spawning adults and increased spawning habitat.
result of the loss of riparian nesting areas. In 1987, Increasing flows in early spring also assists in
surveys documented such a low number of yellow, successful migration of juvenile chinook salmon and
billed cuckoos, that the species appeared to be in steelhead.
danger of immediate extirpation. The elimination of
the bank swallow appears likely if bank protection
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Improved peak flows in late winter and early spring protect, maintain, and restore riparian and riverine
are needed to benefit sturgeon spawning. Improved aquatic habitats throughout the Sacramento River
stream meander corridors should also benefit Ecological Management Zone, sustaining the river
sturgeon, meander belt, and increasing the coarse sediment

supply to support meander and riparian regeneration.
All four races of chinook salmon require improved
streamflows, gravel recruitment, water temperatures, Specific restoration projects are not proposed for the
riparian and riverine aquatic habitat, and stream bank swallow populations along the Sacramento
meander corridors, and reduction in the adverse River above the Delta. Potential habitat for bank
effects of stressors, such as high water temperatures, swallows will be improved by sustaining the river
unscreened diversions, contaminants, and harvest, meander belt, and increasing the coarse sediment

supply to support meander and coarse sediment
Steelhead require improved streamflows and gravel erosion and deposition processes.
recruitment in the upper river and improved water
temperature and riverine habitat in the upper, LIST OF SPECIES TO BENEFIT FROM
middle, and lower reaches of the river. Restoring and RESTORATION ACTION IN TIlE
maintaining natural flow patterns will benefit SACRAMENTO RIVER ECOLOGICAL
chinook salmon, but steelhead will benefit only if the MANAGEMENT ZONE
natural flows also provide suitably cold water to ¯ splittail
support year round rearing of juvenile fish. Because of ¯ green sturgeon
the placement of impassable dams on all major ¯ white sturgeon
tributaries, approximately 82% to 95% of historical ¯ chinook salmon
Central Valley steelhead habitat is now inaccessible ¯ steelhead trout
(Yoshiyama et al. 1996) hence natural populations ¯ striped bass
are mostly relegated to spawning and rearing in low ¯ American shad
elevation habitats that were historically used mostly ¯ western yellow-billed cuckoo
as migration corridors. Because of increased summer ¯ bank swallow
and fall hypolimnetic releases from reservoirs, flow ¯ neotropical migratory birds
and temperature conditions in the late summer and ¯ valley elderberry longhorn beetle
fall periods in these reaches can be more beneficial to
steelhead than before the dams were built, and small
numbers of natural steelhead are able to sustain
themselves in these tailwater habitats because of this. Other problems in the Sacramento River affecting

Inhospitable conditions in the lower reaches in the anadromousfishincludepoorly screeneddiversions,

pre-dam years was not an overriding impact to seasonal dams installed in rivers, small unscreened

steelhead because they had access to the cooler water diversions, and a limited number of large diversions

habitats of the mid and high elevation tributaries. ( > 250 cfs). Two diversion dams operate on the river
seasonally:    Anderson-Cottonwood    Irrigation

Striped bass spawning in the Sacramento River is District’s (ACID) flashboard dam in Redding that
controlled by water temperatures. Fertilized striped diverts approximately 400 cfs and partially impairs
bass eggs require sufficient stream flows and the upstream and downstream migration of salmon
velocities to maintain the eggs in suspension, and steelhead, and RBDD, the gates of which are in

place from mid-May to mid-September to allow
Improvements in late-winter and spring streamflows        diversions cfs into the Canal andup to 3,000 Corning
and stream meander corridors are needed to benefit Tehama Colusa Canal. Both the dams and diversions
American shad spawning and rearing in the have fish passage facilities and fish screens. Fish
Sacramento River. passage facilities are inadequate at both facilities, and

The yellow-billed cuckoo along the Sacramento River the screen system at the ACID diversion is not

above the Delta is not a species for which specific adequate. Although predation problems associated

restoration projects are proposed. Potential habitat with the dams have been lessened, they still occur.

for the cuckoo will be improved by improvements in
riparian habitat areas that result from efforts to
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All other water diversions along the river are unimpaired upstream and downstream migration for
shoreline diversions. The largest is GCID’s Hamilton all anadromous fish in the river. During the period
City Pumping Plant on an oxbow off of the when the gates are open, the gravels in the reach
Sacramento River. It diverts up to 3,000 cfs of water immediately above the dam are available for chinook
into the Glenn-Colusa Canal. Although many salmon and steelhead spawning, thereby, avoiding
improvements have been made to its screening the need to compensate for its loss. Fish losses and
system, fish protection remains inadequate and delayed migration, however, will still occur during
improvement efforts continue. An environmental the 4 months the dam gates are lowered.
impact rep6rt is being prepared to describe actions
involved in resolving the problem. In addition, Natural stream meander,, river and floodplain

hundreds of unscreened diversions located along the interactions, and riparian plant communities have

river operate primarily in the spring-through-fall been damaged by levees, bridges, bank protection,

irrigation season. Approximately 20 of these are large and other types of inchannel structures. Where

(>250 cfs). Efforts are presently being made in feasible, natural stream meander should be allowed.
To enhance this process, it is likely that riprap wouldcooperation with the irrigators and resource agencies

to screen these larger diversions, be removed in specific areas formerly subject to bank
protection activities. Bridge piers and abutments

The damage to fisheries and the riparian system restrict stream channel processes. Long-term
associated with each of the problems in the upper remediation of this problem might include future
river varies according to the type of water-year and redesign to accommodate river meander when
water delivery operations. The diverse and cumulative bridges across the Sacramento River are replaced.
nature of these variables requires a holistic remedy to

Unnatural levels of predation typically occur in theachieve ecosystem restoration in the Sacramento
River. The most important factors causing mortality Sacramento River near instream structures, such as

diversion dams, bridge piers and pilings, and supportare being addressed in various ways with interim or
emergency actions, structures for diversion pumps. These provide

structure and shade which attract predators. This
Fish passage over the 80-year-old ACID diversion problem can be reduced in the long term by
dam must be improved. A feasibility study is being redesigning, removing, or reoperating these
conducted to identify alternatives to achieve this goal. structures to minimize the creation of predator
ACID canal operations need to be standardized to habitat, and by providing escape cover in the form of
protect Sacramento River chinook salmon. This shaded riverine aquatic habitat.
involves draining canal water through waste gates
only on channels with fish barriers at their confluence Competition is primarily between naturally and

with the river, limiting waste-gate releases to 5 or 10 hatchery produced fish and is typically for food and

cfs to minimize attraction of salmon from the river, rearing area. The extent of adverse effects of the
interaction between hatchery and natural fish has notand providing total containment of canal waters
been adequately investigated in the Central Valley,when toxicherbicides are present,
although Hallock (1987) reported that yearling

Fish passage at RBDD is a longstanding problem steelhead released into Battle Creek consumed large
that has been partially solved through reoperation, numbers of naturally produced chinook salmon fry.
This interim fix has constrained water diversion, and Competition may be a suitable subject for focused
the longer term resolution needs to incorporate fish research and adaptive management. In the interim,
passage and survival and water delivery. There is the hatchery release strategies and schedules should be
potential that the U.S. Bureau of Reclamation evaluated to determine opportunities to reduce or
(Reclamation) research pumping facility at RBDD eliminate the potential for competition. Although the
will allow "gates up" operation at RBDD from mid- potential adverse effects of hatchery fish on wild
September through mid-May and allow Reclamation stocks of salmon and steelhead have not been
to fulfil its water contract commitments. With the adequately investigated, there is every reason to
gates raised, fewer squawflsh congregate below the expect adverse impacts in addition to competition
dam, thereby reducing predation on juvenile salmon including predation, interference with reproduction,
as they pass under the dam gates. This also provides increased fishing mortality due to mixing in the ocean
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I
fishery, disease introduction, loss of local adaptations, DESCRIPTIONS OF
and genetic introgression. Hatchery operations

ECOLOGICAL MANAGEMENTI should be evaluated and changed to minimize all
these potential problems. U N ITS

Harvest will remain an important element that KESWICK DAM TO RED BLUFF
influences the abundance of Central Valley DIVERSION DAM ECOLOGICAL
anadromous fish populations. Harvest strategies need MANAGEMENT UNIT
to emphasize the protection of naturally produced

I stocks with a focus on improving spawner returns for The Keswick Dam to Red Bluff Diversion Dam reach
winter-run and spring-run chinook salmon and (59 miles from RM 302 to RM 243) includes the
steelhead. Harvest has been severely restricted in mouths of Ash, Bear, Cow, Inks, Stillwater,

i recent years to maximize the return of winter-run Anderson, Battle, and Paynes creeks draining Mount
chinook spawners, at a high economic cost to Lassen, and of Spring, Clear, and Cottonwood creeks
fishermen in terms of lost opportunities to harvest draining the Coast Range and Klamath Mountains.
abundant fall-run chinook. Much of the river in this reach flows through

canyons, although portions have a broaderconfined
Improved management of anadromousfish floodplain. About 4 miles below Keswick Dam, the
populations, particularly chinook salmonand river widens to about 500 feet before entering the

I steelhead, requires the developmentand alluvial plains of the Sacramento Valley below Red
implementation of a comprehensive coded-wire Bluff. This reach includes much urbanized and
tagging and recovery program for hatchery stocks, residential river frontage, but is not contained by

i Data derived from these marking programs are levees as is common on the downstream reach. More
important to assess the contributions of hatchery fish than 75 % of naturally spawning chinook salmon in
to the fisheries and escapements. Experimental the Sacramento River use this reach, while the
studies can be designed to evaluate the interaction of remaining spawners use the reach from RBDD toI hatchery and wild fish to that future management Princeton, Colusa.near
direction can be established.

RED BLUFF DIVERSION DAM TO

i In the interim, the annual production levels of each
hatchery should be evaluated to ensure that the CHICO LANDING ECOLOGICAL

hatchery goals are consistent with ecosystem MANAGEMENT UNIT

i
restoration and the recovery of listed species. In the The Red Bluff Diversion Dam to Chico Landing
longer-term, hatcheries should not produce fish at Reach (49 miles from RM 243 to RM 194) includeslevels which exceed the mitigation requirements and the mouths of eastside tributaries of the Sacramentoother production goals. River that drain Mount Lassen and the northern
Toxins from mine drainage on Spring Creek, enter Nevada, including Antelope, Mill, Deer, Pine,Sierra
the river by way of Keswick Dam and threaten Rock, and Big Chico creeks. Westside streams that
survival of salmon and steelhead when sufficient drain the upper valley and parts of the Coast Range

I dilution flows are not available from Shasta Lake. include Elder and Thomes creeks. South of Red Bluff,
Recurrent non-point discharges of agricultural ’the river meanders over a broad alluvial floodplain
pesticides and herbicides occur, which may also confined by older, more consolidated geologic

I adversely affect juvenile fish populations, other formations (i.e., more cohesive deposits resistant to
aquatic organisms, and riparian and riverine aquatic bank erosion). The extent of river floodplain and
vegetation. , active channel meander belt from Red Bluff to Chico

Landing has remained relatively unchanged and
includes a significant amount of riparian forest and
wildlife.

!
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CHICO LANDING TO COLUSA Tisdale weirs. Farther downstream, most flow from
ECOLOGICAL MANAGEMENT UNIT the Sutter Bypass/Butte Slough and Sacramento

River leaves the river again at the 3-mile-long
The Chico Landing to Colusa reach (51 miles from Fremont weir and flows down the Yolo Bypass to the
RM 194 to RM 143) includes the mouth of Stony Delta at Rio Vista. Most of the levees in this reach are
Creek and no other major tributaries. In this reach, built close to the main river channel, and little
most of the high flow during storm runoff events riparian forest or shaded riverine aquatic (SRA)
leaves the river along the east bank and enters the habitat remains. Leveed banks are steep, with
expansive floodplain of Butte Basin through three extensive riprap and routine removal of volunteer
major flood relief outfalls at M&T Ranch, 3B’s, and vegetation by local reclamation districts to maintain
Parrot Ranch, and farther downstream through the levee stability on the confined river channel. At the
Moulton and Colusa weirs near Colusa. Much of the turn of the century, levees were built close to the
river downstream of Chico Landing has been subject banks to help move sediment down the river to
to flood control with an extensive system of setback prevent natural shoals that obstructed commercial
levees, basin and bypass outflows, a~l streambank river navigation reaching Colusa and Red Bluff. This
protective measures, such as riprap. However, unit is the most important spawning area for striped
considerable riparian forest remains within the levees bass, and appropriate flow velocities and water
along the active channel. Levees in this reach are 0.25 temperatures are required for successful striped bass
to 1.0 mile apart, reproduction.

In the Butte Basin overflow segment, more extensive VERONA TO SACRAMENTO
bank revetment projects installed during the past 30 ECOLOGICAL MANAGEMENT UNIT
years by landowners and the U.S. Army Corps of
Engineers (Corps) attempt to halt natural channel The Verona to Sacramento Ecological Management
migration by fixing the river in a static position. It Unit (20 miles from RM 80 to RM 60) includes
was believed that natural channel migration and important tributary inflow from the Feather River
meandercutoff might alter flow splits that divert a (and from Sutter Bypass and Butte Creek during high
major portion of river floodflow over three major flows) at RM 80 and from the American River at RM
weirs into Butte Basin, where flooding volumes pose 60. High-flow outfall from the rivers and Sutter
less risk to levee overtopping. Recent hydraulic Bypass enters the Yolo Bypass via the Fremont Weir.
simulation studies of this reach appear to indicate As with the upstream reach, most of the levees in this
that the river is somewhat self-adjusting to maintain reach are built close to the main river channel, and
similar Butte Basin overflow volumes despite specific little riparian forest or SRA habitat remains.
meander cutoffs that may occur. However, bridge
structures (e.g., Ord Ferry Bridge) may be more at VISION FOR THE ECOLOGICAL
risk to major adjustments of the channel position MANAGEMENT ZONE
within the floodplain.

The vision for the Sacramento River Ecological
COLUSA TO VERONA ECOLOGICAL Management Zone is to improve, restore, and

MANAGEMENT UNIT maintain the health and integrity of the Sacramento
River riverine-riparian and tributary ecosystems to

The Colusa to Verona reach (63 miles from RM 143 provide healthy conditions for sustainable f’rsh and
to RM 80) includes the mouth of Butte Creek at the wildlife populations and the plant communities on
Butte Slough outfall gate, but no significant tributary which they depend.
inflow until the Colusa Basin drain enters the river
near Knights Landing at RM 90. In past years The pathway to this vision is through preservation
outflow at the Colusa Basin Drain has contributed to and restoration of erosional and depositional channel
attraction of adult chinook salmon from their normal and floodplain forming processes, riparian and
migratory pathway of the Sacramento River. Fish that wetland habitats, spawning gravel recruitment, and
stray into the Colusa Basin Drain are subject to reducing the extent and influence ofstressors. It also
stranding and loss from the spawning population, includes managing streamflow and flow regime in
High flows leave the river by way of the Colusa and ways that benefit ecosystem health. Restoring the
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I health and integrity of the Sacramento River below normal years, respectively. Such flow events
Ecological Management Zone will provide a would support natural processes in the upper river,

¯ [] productive and resilient foundation for the recovery such as erosion, sediment transport and sediment
of the Bay-Delta estuary and the associated fish, deposition, and stream channel meander, that depend
wildlife, and plant resources,                           on natural flow regimes. In addition, this reach

i contains important year-round spawningand
The main stem Sacramento River above Verona may incubation habitat for anadromous salmonids.
be the most important sturgeon spawning and
rearing habitat in the Central Valley, particularly in The vision highlights the restoration of ecological

i [] view of recent information regarding green sturgeon processes that naturally create and sustain habitats
spawning in the river above Hamilton City. needed to support and restore the endangered

Sacramento winter-run chinook salmon, the
In addition to the vision for the Sacramento River threatened Central Valley steelhead, the threatened

I spring-run chinook populations; and species of specialEcologicalManagementZone,individualvisionshave
been developed for ecological processes, habitats, concern such as fall-run chinook, late-fall-run
stressors, species, and Ecological Management Units. chinook, and green sturgeon. Important ecological

I These visions follow, functions of flow include maintaining and

VISIONS FOR ECOLOGICAL supplementing the natural stream meander and
gravel recruitment processes, transporting and

MANAGEMENT U NITS depositing sediment, protecting the limited riparian

VISION FOR THE KESWICK TO corridor, providing cool water for all species of fish,
and preventing potential catastrophic fish losses

RBDD ECOLOGICAL resulting from an uncontrolled spill of toxic materials
MANAGEMENT UNIT from Iron Mountain Mine (IMM) and Spring Creek

The vision for the Keswick Dam to Red Bluff       debris dam overflows.

I Diversion Dam Ecological Management Unit is to Because this Ecological Management Unit
protect ecological processes where still intact; allow encompasses a significant portion of critical holding,
riparian forests to reach maturity; restore physical spawning, and nursery area required by the

I and successional processes; and protect and restore endangered winter-run chinook salmon, most of the
freshwater fish habitats that provide for migration, water diversions in this reach require positive-barrier
spawning, and rearing for chinook salmon and fish screens installed to protect juvenile salmon and

i steelhead, steelhead. A primary concern in this Ecological

The potential activities include maintaining a flow Management Unit is protecting and enhancing

pattern that emulates the seasonal hydrologic regime instream gravel resources supplied to the mainstem

and provides adequate temperatures for rearing river by the tributaries.

steelhead and winter-run chinook salmon to the Nursery areas for juvenile salmon would be improved
extent possible while conserving the cool water pool by restoring or enhancing riparian and riverine

i in Shasta Reservoir. This must be done in aquatic vegetationthroughoutthisunit, particularly
consideration of the high level of development of in areas immediately up- and downstream of the
water and flood storage in the upper section, mouths of some of the tributaries described above.
Additional activities include cooperative efforts to
restore some aspects of the natural hydrologic VISION FOR THE RED BLUFF TO
conditions of the upper Sacramento River. The CHICO LANDING ECOLOGICAL
Anadromous Fish Restoration Plan’s (AFRP’s) targets MANAGEMENT UNIT

I of 3,250 to 5,500 cfs from October 1 to April 30 are
similar to the rates of unimpaired average flows. In The vision for the Red Bluff Diversion Dam to Chico
addition to the AFRP base flow minimums, reservoir Landing Ecological Management Unit is to protect
inflows should be released to the river to provide and expand the quantity and quality of the stream
8,000 to 10,000 cfs and 15,000 to 20,000 cfs flow meander corridor; protect the associated riparian
events for approximately 10 days in March ofdty and forest and allow it to reach maturity; install positive

~ ~
Volume/h Ecosystem RestoraOon Program Plan

~Y.D~ Sacramento River Ecological Management Zone Vision
~l~ ~Gwo~ July 2000

I 164

C--024982
C-024982



barrier fish screens to protect young fish; maintain Nursery areas for juvenile salmon should be improved
flows that emulate the natural hydrology to the through the restoration of waterside emergent and
extent possible; and recover or contribute to the riparian vegetation throughout the unit and
recovery of threatened, endangered, and special particularly up- and downstream of the mouths of
concern species, some of the tributaries described above.

The existing meander belt should be protected and VISION FOR THE CHICO LANDING
improved to sustain the riparian and riverine aquatic TO COLUSA ECOLOGICAL
habitat component that is important habitat for MANAGEMENT UNIT
winter-run chinook salmon and steelhead, other
anadromous fish species, riparian forest dependent The vision for the Chico Landing to Colusa Ecological
species, such as yellow-billed cuckoo, other Management Unit is to improve habitat and increase
neotropical migrant bird species, and the valley survival of many important f~sh and wildlife resources
elderberry longhorn beetle. This reach also provides by preserving, managing and restoring a functioning
important spawning habitat for anadromous ecosystem that provides a mosaic of varying riparian
salmonids, particularly fall-run chinook salmon, forest age classes and canopy structure; maintaining

a diversity of habitat types, including forest and
Restoring endangered species and species of special willow scrub, cut banks and clean gravel bars, oxbow
concern requires that water management activities be lakes and backwater swales with marshes, and
consistent with maintaining ecological processes, floodplain valley oak/sycamore woodlands with
These include flows that emulate the natural grassland understory; maintaining uninterrupted
hydrologic regime to the extent possible and are gravel transport and deposition; supporting a
compatible with the high level of development of complexity of shaded and nearshore aquatic substrate
water in the upper section. Important considerations and habitats with well-distributed instream woody
include flows needed to maintain natural stream cover and organic debris; setting back levees; and the
meander processes, gravel recruitment, transport, installing positive barrier fish screens.
depdsition, and establishment and growth of riparian
vegetation. Restoring endangered species and species of special

concern requires that water management activities be
Because this Ecological Management Unit consistent with maintaining ecological processes.
encompasses an important portion of critical nursery These include flows that emulate seasonal patternsand emigration area required by the endangered typical of the natural hydrologic regime, consistent
winter-run chinook salmon, water diversions in the with the high level of water development in the
section will require positive-barrier fish screens to upper section. Important considerations include flows
protect juvenile fish. In addition, recent research on needed to maintain natural stream meander processes
non-natal rearing in secondary and ephemeral and gravel recruitment, transport and deposition, and
tributaries indicates that these streams are important maintenance of the limited riparian corridor in this
rearing habitat and refuges for young chinook salmon section. A long-term goal would be to set back leveesand steelhead in the Sacramento River system, in this section consistent with flood control
The broad riparian corridors throughout the unit ,requirements. This important concept should be
should be connected and should not be fragmented, integrated into any future flood control planning
These corridors connect larger blocks of riparian efforts.
habitat, typically greater than 50 acres. The riparian Closing gaps in the shoreline riparian vegetation and
corridors should generally be greater than 100 yards nearshore aquatic habitat will be accomplished by
wide and would support increased populations of several means. These include natural colonization or
neotropical migrants, such as the yellow-billed active restoration of expanded floodplain along
cuckoo, and unique furbearers, such as the ring-tail channels; reduction of vegetation management by
and river otter. Species such as the bank swallow will local reclamation districts (consistent with floodbenefit from the restoration of processes that create control requirements); and enhancement of channel
and maintain habitat within this unit. banks by modifying levees and berms to incorporate

habitat structures, such as fish groins and low
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I
waterside berms that support natural growth and VISION FOR THE COLUSA TO
woody debris. However, in the long-term, it may be VERONA ECOLOGICAL
more beneficial and more cost effective to construct MANAGEMENT UNIT
set back levees.

The vision for the Colusa to Verona Ecological
Important elements needed to attain the vision for Management Unit is to improve habitat and increase

i survival of many important fish and wildliferhis unit include specific thatprocesses maintain
high-quality habitat for chinook salmon and resources; set back levees to improve conditions for
steelhead, as well as the other anadromous fish riparian vegetation and limited stream meander;
species. The continuance of the natural river provide flows that emulate the natural flow patterns;
migration within its meander zone is essential to and install positive barrier fish screens to protect
create and maintain most of these habitats. A mix of
solutions will be employed to reduce the need for

young fish.

I future additional bank protection or separation of the Important elements needed to attain the vision for
channel from its floodplain. Floodplain management this unit include specific processes that allow the
and detention measures that expand flood protection recovery of riparian forest and nearshore aquatic

I for residents by reducing peak flood habitats and maintain habitat forvalley stage high-quality
within the leveed channel will also permit more chinook salmon and steelhead and other anadromous
undisturbed habitat to thrive within the river fish species. Because this reach is an important

I corridor. Measures will most likely include strategic seasonal component of the critical migration habitat
levee setbacks, expanding flood basin outflow required by the endangered winter-run chinook
capacity, and new flood easements in basin lands that salmon, positive-barrier fish screens should be used at

I detain additional flood flows, thereby reducing river water diversions in this section to protect juvenile
stage, fish. Adverse environmental effects of the Colusa

Basin Drain will be eliminated so that there are no
In this unit, broad riparian corridors should be       future problems, with high water temperatures,

I interconnected with narrower corridors that are not contaminants, fishstranding.or
subject to fragmentation. These corridors should
connect larger blocks of riparian habitat, typically The lack of channel capacity and proximity of levees

i larger than 50 acres. These blocks should be large to the river in the lower two units in this zone are the
enough to support the natural cooling of the river by primary reasons that many habitats are degraded,
convection currents of air flowing from the cool, discontinuous, or absent from this part of the river.
humid forests and across the river water. The wider There is simply no more room to restore large habitat
riparian corridors should generally be greater than nodes or corridors without contributing to the flood
100 yards wide to support neotropical migrants risk. This is an area where flood control, the potential
better, such as the yellow-billed cuckoo. Cavity- for set back levees, and ecosystem restoration

I nesting species, such as the wood duck, and special- must be carefully evaluated andrequirements
status species, such as the bank swallow, will benefit integrated. While the potential for meander
from restoring the processes that create and maintain restoration is less feasible here than on other sections
habitat within this unit. The narrower corridors of the river, some degree of restoration is possible.
would be 10 to 25 yards wide.

VISION FOR THE VERONA TO
Nursery areas for juvenile salmon should be improved SACRAMENTO ECOLOGICAL

restoring emergent riparian MANAGEMENT UNITby waterside and

vegetation throughout this unit.
The vision for the Verona to Sacramento Ecological

I Because this Ecological Management Unit Management Unit is to recover, contribute to the
encompasses a significant portion of the critical recovery, or maintain many important fish and
migration habitat required by the endangered winter- wildlife resources that depend on partially operationalrun chinook salmon, positive-barrier fish screens ecological processes and functions. Elements of this
should be used at water diversions in this section to vision include actions to maintain a natural flow
protect juvenile fish. pattern; maintain high-quality nursery and migration
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habitat for adult and juvenile winter-run chinook VISIONS FOR ECOLOGICAL
salmon and steelhead and other anadromous fish
species; emulate the natural hydrologic regime to the PROCESSES
extent possible; maintain natural stream meander CENTRAL VALLEY STRE~MFLOWS: Healthy
processes and gravel recruitment and deposition; streamflows are natural seasonal patterns in late
maintain a limited but continuous riparian corridor; winter and spring, which include peak flow events
provide water temperatures suitable to support that support many ecological processes and functions
chinook salmon, steelhead, and other anadromous essential to the health of floodplains, riparian
fish; reducing potential fish losses resulting from toxic systems, and anadromous and resident native fish
residues from agricultural tailwater; and install populations. The Sacramento River has only a
positive barrier fish screens to protect young fish. marginally healthy streamflow, because storage

Closing gaps in the shoreline riparian vegetation and reservoirs in the upper watershed reduce flood peaks

nearshore aquatic habitat will be accomplished during the winter and spring, releasing the stored

(consistent with flood control requirements) by water during the summer months. The vision for

reducing vegetation management by local these flow patterns can be attained by supplemental
districts and by enhancing channelbanks, short-term releases from the major storage reservoirsreclamation

The latter entails modifying levees and berms that to provide flows that emulate natural peak flow

incorporate habitat structures (such as £ish groins and events.

low waterside berms), which support natural growth COARSE SEDIMENT SUPPLY: The supply of
and woody debris. This section presents the greatest sediments, including gravel, on the Sacramento River
potential for adding oxbows and arms back into the is severely impaired by reduced inputs from
river system. These modification would enhance tributaries and blockage of upstream sources by
valley-wide flood control because an increased Shasta Dam and Keswick Dam. Spawning habitat of
floodplain would disperse and carry more water, native resident and anadromous fishes and the
Nursery areas for juvenile salmon, splittail, and other production of aquatic invertebrates are dependent on
native resident fish species would be improved by the amount of suitable gravel in the river. Two major
restoring waterside emergent and riparian vegetation ~ources of sediments include Cottonwood Creek and
nodes throughout this unit, particularly in areas natural bank erosion. The vision is to use natural
immediately downstreamof the mouth of the processes to provide sediments to the system and to
American River. supplement sediment intr6ductions to the extent

In this unit, narrower riparian corridors should be necessary to emulate natural conditions.

connected and should not be fragmented. These STREAM MEANOER: The meandering river
corridors would connect larger blocks of riparian process in the Sacramento River provides much of the
habitat, typically greater than 50 acres. These blocks habitat required by anadromous fish populations that
would be large enough to support the natural depend on the river for spawning, rearing, and
convection currents of air flowing from the forests migration. Meander also provides the steep-sided cut
across the river, causing evaporative cooling of the banks required for bank swallows. The meander belt
river. The riparian corridors would generally be 10 to of the upper portion of the river above Chico Landing
25 yards wide and would support cavity-nesting is reasonably healthy and functioning, while the
species, such as the wood duck, and provide perch meander belt of the lower reaches of the river has
and nest sites for raptors, such as the Swainson’s been greatly limited by river channelization, by a
hawk. Significant expansion of riparian habitat is only network of confining levees, and associated
possible if lower river peak floodflow can be reduced, development in the river floodplain. The vision is to
or where levees can be set back several hundred feet maintain and preserve existing areas of meander and
at constricted bends to create expanded floodplain to reactivate meander in other areas that are impaired
nodes within the levees, by bank protection activities.

NATURAL FLOODPLAIN AND FLOOD
PROCESSES: Natural floodplains above Chico
Landing are present, but much of the floodplains

Volume I1: Ecosystem Restoration Program Plan
-.~ ~-DE~T^ Sacramento River Ecological Management Zone Vision~. ~,~x;v,~

July 2000
167

C--024985
C-024985



below are no longer accessible due to levee elevation stream (Moyle and Ellison 1991). The
construction. Maintaining existing and restoring vision is that the quality of freshwater fish habitat in

I inaccessible floodplains are important ecological the Sacramento River will be maintained through
components needed to improve the health of the actions directed at streamflows, coarse .sediment
Sacramento River and the Delta. Actions proposed supply, stream meander, natural floodplain and flood

i for protecting the natural stream meander corridor processes, and maintaining and restoring riparian and
along the Sacramento River will contribute to riverine aquatic habitats.
improved connectivity of the river with its floodplain.

ESSENTIAL FISH HABITAT: The SacramentoThe vision is to maintain existing areas where the
Sacramento River seasonally inundates its floodplain River has been identified as Essential Fish Habitat

and to reestablish this seasonal inundation in smaller (EFH) based on the definition of waters currently or

areas that will be subject to adaptive management historically accessible to salmon (National Marine

i and focused research. Fisheries Service 1998). The vision for EFH is to
maintain or restore substrate composition; water

C E N T R A L V A L L E Y S T R E A M quality; water quantity, depth and velocity; channel
TEMPERATURES: High summer and fall water gradient and stability; food; cover and habitatI continue to threaten the health of complexity; and and flood plaintemperatures space;access passage;
knadromous fish populations in the river. Although and habitat connectivity.
actions have been taken to reduce high water
temperatures, low flows and the release of warm VISION FOR REDUCING OR
water from reservoirs in drought years remain as very ELIMINATING STRESSORS
serious threats to the anadromous fish populations of

I the Sacramento River. The vision is that stream WATER DIVERSIONS: Water diversions ranging
temperatures will be manipulated to the extent from several cfs to several thousand cfs lead to the
possible to meet the biological requirements of loss of millions of juvenile anadromous and resident
aquatic organisms and that a healthy riparian and fish. Significant progress has been made in screeningI riverine aquatic corridor will contribute to shading screens onthe largerdiversions,but needed theare
and moderating temperatures gains in the river, remaining unscreened largest, many medium-sized,
Summer and fall stream temperatures are more and small diversions. Losses at these diversions

I critical for steelhead than they are for most races of continue to threaten the health of the anadromous
chinook salmon because steelhead juveniles must rear fish populations. The vision is to consolidate, relocate,
for more than one year in fresh water, hence the and screen diversions along the Sacramento River to

I vision is also to provide adequate water temperatures the extent that they no longer impair other efforts to
year-round, restore anadromous and resident fishes.

VISION FOR HABITATS DAMS AND OTHER STRUCTURES: Diversion

I dams and other structures in the Sacramento River
RIPARIAN AND RIVERINE AQUATIC directly and indirectly impair the survival of adult
HABITATS: The vision is to maintain and restore and juvenile anadromous f’rsh. Structures delay or

I extensive areas of riparian and riverine aquatic prevent the upstream migration of adult fish during
habitats. The primary area for this is along the their spawning run, which lowers the reproductive
Sacramento River above Colusa. However, contiguous success and viability of the entire population. These

I riparian habitats are extremely important to fish and diversion structures can injure young fish as they
wildlife throughout all reaches of the Sacramento migrate downstream or cause disorientation, making
River, including the 143 miles below Colusa. them more susceptible to predation. Predator fish

that are not able to migrate upstream mayI FRESHWATER FISH HABITAT: Freshwater fish below these structures during times whencongregate
habitat is an important component needed to ensure
the sustainability of resident native and anadromous

prey species are abundant. The vision is to modify,
remove, or reoperate structures in a manner that

i fish species. The upper sections of the Sacramento is greatly lessens adverse affects on aquatic organisms.
a fall chinook salmon spawning stream of low
gradient while the remainder is a valley floor low
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LEVEES, BRIDGES, AND BANK PROTECTION: Sacramento River and some of its tributaries supports
Most of the biological productivity in large river important sport and commercial fisheries and
ecosystems occurs in the floodplain. Levees tend to mitigates loss of chinook salmon and steelhead from
sever the river from its floodplain and thereby reduce the construction of large dams and reservoirs.
this productivity. Bridges and bank protection limit Hatchery fish also supplement the numbers of
the lateral migration of the river channel. The vision naturally spawning chinook salmon and steelhead in
is to modify or remove structures in a manner that the river. However, hatchery salmon and steelhead
greatly lessens adverse affects on ecological processes, may impede the recovery of wild populations by
habitats and aquatic organisms, competing with wild stocks for food and space.

Hatchery-raised stocks, because of interbreeding,
PREDATION AND COMPETITION: Predation may not be genetically equivalent to wild stocks or
and competition are natural ecological functions. For may not have the instincts to survive in the wild. If
example, Sacramento pikeminnow are a large native these stocks breed with wild populations, overall
predatory minnow which evolved along with other genetic integrity suffers. Improvements in hatcheryfishes in the Sacramento River system. Predation by practices are necessary to ensure recovery of wild
this species under natural environmental conditions salmon and steelhead populations. The vision is tois a natural ecological function. However, large-scale operate hatcheries in a manner that is fully integrated
alterations of habitat, streamflow, and the into ecosystem management and restoration of
construction of instream structures has provided an naturally spawning anadromous fish.advantage to predatory species by eliminating escape
cover for young fish and providing types of habitat STRANDING: Chinook salmon and other native fish
that harbor predatory fish. Unnatural levels of species remain susceptible to stranding as a result of
predation or competition can result in adverse effects entering the lower end of the Colusa Basin Drain.
to important sport and commercial fisheries and The vision is to provide a long-term remedy to
species of concern. The vision is that predation and prevent adult fish, particularly chinook salmon, from
competition will be lessened by removing, entering the drain.
redesigning, or reoperating inwater structures and
diversion dams, altering hatchery practices, and VISIONS FOR SPECIES
restoring riparian and riverine aquatic habitats. SPLITTAIL: The vision for splittail is to recover this
CONTAMINANTS: Heavy metals from Spring federally listed threatened species. Improvements in
Creek are a continuing problem for fish in the upper the riparian and stream meander corridors along the
Sacramento River, as well as non-point sources of Sacramento River will improve spawning and early
contaminants in the lower river reaches, such as rearing habitat of splittail. Late-winter and early-
agricultural return flow at Knights Landing. The spring streamflow improvements will provide
vision is that contaminant effects will be reduced to attraction flows for spawning adults and increased
levels that will not impair efforts to restore spawning habitat. The vision is that restoration of
anadromous and resident fish populations and other ecological processes and habitats, along with a
aquatic and terrestrial species, reduction of stressors, will contribute to a stable and

largersplittailpopulation.
HARVEST OF FISH AND WILDLIFE: The legal
and illegal harvest of anadromons Irish within the Because of its distribution, restoration actions
river, estuary, and ocean constrains recovery of wild implemented in the following Ecological
populationsof anadromous fish in the Sacramento Management Zones will cor~tribute to the recovery of
River. Reducing the fraction of the wild population splittail: Sacramento River, East San Joaquin, San
harvested will most likely be necessary to allow Joaquin River, Sacramento-SanJoaquinDelta, Suisun
recovery of populations to a healthy condition. The Marsh/North San Francisco Bay, Colusa Basin,
vision is that harvest strategies will complement Feather River/Sutter Basin, American River Basin,
efforts to rebuild anadromous fish populations, and Yolo Basin. Many of the related actions include

restoring ecological processes linked to natural
ARTIFICIAL PROPAGATION OF FISH: Stocking        floodplains and flood processes.
hatchery-reared salmon and steelhead in the
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WHITE STURGEON AND GREEN STURGEON: restoration of ecological processes and habitats, along
The vision for green sturgeon is to recover this with a reduction of stressors, wilt contribute to stable
California species of special concern and restore and larger chinook salmon populations.
population distribution and abundance to historic
levels. The vision for white sturgeon is to maintain
and restore population distribution and abundance to 400

historic levels to support a sport fishery. Improved
350

=300
peak flows in late winter and early spring will benefit ~2s0
sturgeon spawning. Improved stream meander
corridors should also benefit sturgeon. The vision is
that restoration of ecological processes and habitats, 100
along with a reduction of stressors, will contribute to
stable andlargersturgeonpopulations. °t000 1065 1070 1975 1~0 1985 1~0 1005

Green sturgeon is a legal sport fish in California,
Sacramento Valley Fall-run Chinook Salmon Returns, 1960-Oregon, and Washington. The Bay-Delta system 1998 (CDFG 1999).

constitutes the southernmost reproducing
populations of green sturgeon. There is no direct
evidence that green sturgeon have declined in the Each of the major chinook salmon restoration

Sacramento River, but the population is quite small, /recovery programs has developed spec~c goals for

and a collapse could occur under some conditions. Central Valley chinook salmon stocks. ERPP

Green sturgeon require additional focused research on embraces each of the restoration/recovery goals and

life history, distribution and abundance, will contribute to each agency’s program by restoring
critical ecological processes, functions, and habitats,

Similar to restoration actions for white sturgeon, and by reducing or eliminating stressors. ERPP’s
actions that will contribute to the protection and approach is to contribute to managing and restoring
restoration of green sturgeon will occur in the each stock with the goal of maintaining cohort
Sacramento River, Feather River, Sacramento-San replacement rates of much greater than 1.0 while the
Joaquin Delta, and Suisun Marsh/North San individual stocks are rebuilding to desired levels.
Francisco Bay Ecological Management Zones. When the stocks approach the desired population

Although the California Department of Fish and
goals, ERPP will contribute to maintaining a cohort

Game and USFWS have set population and harvest
replacement rate of 1.0.

goals, actions to accomplish the Ecosystem STEELHEAD TROUT: The vision for steelhead
Restoration Program Plan (ERPP) target will be trout is to recover this species listed as threatened
achieved by restoration actions undertaken and under ESA and achieve naturally spawning
completed in the Sacramento River, Feather River, populations of sufficient size to support inland
Sacramento-San Joaquin Delta, and Suisun recreational fishing and that use fully existing and
Marsh/North San Francisco Bay Ecological restored habitats.
Management Zones.

Steelhead will benefit from improved streamflows and
CHINOOK SALMON: The vision for Central Valley gravel recruitment in the upper river and improved
chinook salmon is to recover all stocks presently listed water temperature and riverine habitat in the upper,
or proposed for listing under ESA and CESA, achieve middle, and lower reaches of the river. The vision is
naturally spawning population levels that support that restoration of ecological processes and habitats,
and maintain ocean commercial and ocean and inland along with a reduction of stressors, will contribute to
recreational fisheries, and use fully existing and stable and larger steelhead populations.
restored habitat.

Operation of the water storage and conveyance
Four races of chinook salmon will benefit from systems throughout the Central Valley for their
improved streamflows, gravel recruitment, water potential ecological benefits can be one of the more
temperatures, riparian and riverine aquatic habitat, important elements in restoring a wide spectrum of
and stream meander corridors. The vision is that ecological resources, including sreelhead trout.

~ cJ~A)
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STRIPED BASS: The vision for striped bass is to the recovery of this State-listed endangered species.
restore populations to levels of abundance consistent The yellow-billed cuckoo along the Sacramento River
with the Fish and Game Commission striped bass above the Delta is not a species for which specific
policy. This will support a sport fishery in the Bay, restoration projects are proposed. Potential habitat
Delta, and tributary rivers and reduce the conflict for the cuckoo will be expanded by improvements in
between protection of striped bass and other riparian habitat areas. These improvements will result
beneficial uses of water in the Bay-Delta. Striped bass from efforts to protect, maintain, and restore riparian
spawning in the Sacramento River is controlled by and riverine aquatic habitats throughout the
water temperatures. Fertilized striped bass eggs Sacramento River Ecological Management Zone, thus
require sufficient stream flows and velocities to sustaining the river meander belt, and increasing the
maintain the eggs in suspension. Striped bass will coarse sediment supply to support meander and
benefit from management of streamflow, water riparian regeneration.
velocities, and water temperatures. The vision is that
restoration of ecological processes and habitats, along Yellow-billed cuckoos inhabit extensive deciduous

with a reduction of stressors, will contribute to a riparian thickets or forests with dense, low-level or

stable and larger striped bass population, understory foliage that abuts rivers, backwaters, or
seeps. This species is found in the American River

Most of the broader restoration actions for striped Basin, Colusa Basin, Sutter Basin, Butte Basin, and
bass are centered in the Delta. However, the North Sacramento Valley Ecological Management
Sacramento River near Colusa is the primary Zones. Overall, the decline of the cuckoo has resulted
spawning area for adult striped bass. A water from the loss of dense riparian habitat along the
temperature of 61°F is required to trigger striped bass lower floodplains of larger streams, including those
spawning in the spring. Therefore, in some years it found within the Sacramento-San Joaquin Delta.
may be possible to manipulate water temperatures to Conversion of land to agriculture, urbanization, and
reach the threshold for spawning, flood control projects have caused the loss of habitat.

~U~ERICAN SHAD: The vision for American shad The yellow-billed cuckoo is listed as endangered by
is to maintain an naturally spawning population, the State of California. This listing charges the state
consistent with restoring native species, that supports with the responsibility to conserve, protect, restore,
a sport fishery similar to the fishery that existed in and enhance the species as well as to acquire lands for
the 1960s and 1970s. Improvements in late-winter its habitat.
and spring streamflows and stream meander corridors
will benefit American shad spawning and rearing in Rebuilding the yellow-billed cuckoo population to a

the Sacramento River. The vision is that restoration healthy state will require a coordinated approach to

of ecological processes and habitats, along with a restoring ecosystem processes and functions, restoring

reduction of stressors, will contribute to a stable and habitat, and reducing or eliminating stressors. Within
American shad population,                       the broad context of ecosystem restoration,larger

restoration of the cuckoo populations will include a
Although American shad is an introduced species, it wide variety of efforts, many of which are being
supports a highly seasonal and popular sport fishery implemented for other ecological purposes or which
in the Sacramento, Feather, Yuba, and American are nonspecific to the cuckoo. For example,
Rivers. This species will benefit from actions restoration of riparian woodlands along the
implemented to restore and maintain ecological Sacramento River will focus on natural stream
processes related to streamflow, floodplain processes, meander, flow, and natural
and improved nearshore habitat and cover provided revegetational/successional process. These will be
by shaded riverine aquatic and woody debris. These extremely important to providing shaded riverine
actions are being developed throughout the Central aquatic habitat, woody debris, and other habitat
Valley and will provide benefits to numerous species values that contribute to the health of yellow-billed
and species communities, cuckoo populations.

WESTERN YELLOW-BILLED CUCKOO: The BANK SWALLOW: The vision for the bank
vision for the yellow-billed cuckoo is to contribute to swallow is to contribute to the recovery of this State-
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I
listed threatened species. Potential habitat for bank CENTRAL VALLEY PROJECT
swallows will be improved by sustaining the river IMPROVEMENT ACT

I meander belt and increasing the coarse sediment
supply to support meander and natural sediment The U.S. Fish and Wildlife Service (USFWS) and the

erosion and deposition processes. Bureau of Reclamation (Reclamation) are
implementing the Central Valley ProjectI NEOTROPICAL MIGRATORY BIRDS: The vision Act which forImprovement (CVPIA), provides

for neotropical migratory birds is to maintain their restoration of habitats and species and elimination of
diversity and abundance by restoring habitat upon many stressors. Key elements of the CVPIA program

I which they depend. Protecting and restoring riparianinclude the Anadromous Fish Restoration Program
and riverine aquatic habitats will be critical to(USFWS 1997)and the Anadromous Fish Screening
maintaining population abundance and distribution. Program. Other elements are directed at spawning

I The creation of wide riparian corridors or patches will gravel replenishment, fish passage, water temperature
help reduce brown-headed cowbird predation, control in the reach between Keswick Dam and

VALLEY ELDERBERRY LONGHORN BEETLE: RBDD, water acquisition, and other measures that

i The vision for the valley elderberry longhorn beetle is will contribute to health of the Sacramento River and

to recover this federally listed threatened species by Sacramento-San Joaquin Delta Ecological

increasing its populations and abundance through Management Zones.

restoration of riparian systems. The vision for the Sacramento River Ecological

PLANT SPECIES AND COMMUNITIES: The Management Zone will contribute to and benefit
from the Anadromous Fish Restoration Program,vision for plan species and communities is to protect

I and restore these resources in conjunction with efforts which strives to double the natural production of

to protect and restore wetland and riparian and anadromous fish in the system over the average

riverine aquatic habitats, production from 1967 through 1991.

I In addition to the Anadromous Fish Restoration andI NTEGFL~TION ~NITH OTHER Anadromous Fish Screening programs, the CVPIA
RESTORATION PROGRAMS requires the Secretary of the Interior to implement a

Attaining the vision for the Sacramento River
wide variety of Central Valley Project (CVP)
operation modifications and structural repairs in the

Ecological Management Zone requires near-term
funding and implementing actions to achieve the

Central Valley for the benefit of the anadromous frsh
resources. Sections 3406(b)(1) through (21) of the

targets. This includes managing water project
directCVPIA authorize and the Secretary,in

operations, purchasing title or easements of land from
consultation with other state and federal agencies,

willing sellers, cooperatively developing and imple-
Indian tribes, and affected interests to take the

I menting a phased fish screening program, acquiring following actions, all of which will ultimately assist in
and placing gravel, and performing engineering
studies to improve fish passage at diversions and

protecting and restoring a wide variety of fish and

dams. Sign~cant areas of the Sacramento River
wildlife resources, habitats, and ecological function

I associated with the Sacramento and other rivers in
between Red Bluff and Colusa actively meander,

the Central Valley.
Management actions should aim to protect this
functioning process where it is intact, in addition to ¯ Modify CVP operations to protect and restore
restoring channel migration within the meander belt. natural channel and valuesriparian

Several major restoration efforts are either beinḡ Modify    CVP    operation    based    on

i developed or implemented by state and federal recommendations of theUSFWS after
agencies. They will greatly contribute to the success consultation with the CDFG.
of effort to restore ecological health to the
Sacramento River. ¯ Manage 800,000 acre-feet of CVP yield for fish,

wildlife, and habitat restoration purposes after
consultation with USBR and CDWR and in
cooperation with the CDFG.

I
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¯ Acquire water to supplement the quantity of Irrigation District’s Hamilton City Pumping
water dedicated for fish and wildlife water needs Plant.
including modifications of CVP operations; water
banking;conservation; transfers;coniunctive use; ¯ Assist the State in efforts to avoid losses of

and temporary and permanent land fallowing, juvenile anadromous fLsh resulting from

including purchase, lease, and option of water, unscreened or inadequately screened diversions.

water rights, and associated agricultural land. In addition to the aforementioned CVPIA actions,

¯ Mitigate for Tracy Pumping Plant operations. Section 3406(e)(1 through 6) directs the Secretary to
investigate and provide recommendations on the

¯ Mitigate for Contra Costa Pumping Plant feasibility, cost, and desirability of implementing the
operations, actions listed below. When completed, these actions

will provide additional understanding of the overall
¯ Install temperature control device at Shasta ecosystem problems and provide additional measures

Dam. which will benefit anadromous frsh.
¯ Meet flow standards that apply to CVP. ¯ Measures to maintain suitable temperatures for
¯ Use pulse flows to increase migratory fish anadromous fish survival by controlling or

survival, relocating the discharge of irrigation retum flows
and sewage effluent, and by restoring riparian

¯ Eliminate fish losses due to flow fluctuations of forests.
the CVP.

¯ Opportunities for additional hatchery production
¯ Minimize fish passage problems at Red Bluff to mitigate the impacts of water development

Diversion Dam. and operations on, or enhance efforts to increase

¯ Implement Coleman National Fish Hatchery Central Valley ftsheries: provided, that additional

Plan and modify Keswick Dam Fish Trap. hatchery production shall only be used to
supplement or to re-establish natural production

¯ Provide increased flows and improve frsh passage while avoiding adverse effects on remaining wild
and restore habitat in Clear Creek. stocks.

¯ Replenish spawning gravel and restore riparian ¯ Measures to eliminate barriers to upstream and
habitat below Shasta Reservoir. downstream migration of salmonids.

¯ Install new control structures at the Delta Cross ¯ Installation and operation of temperature control
Channel and Georgiana Slough. devices at Trinity Dam and Reservoir.

¯ Construct, in cooperation with the State and in ¯ Measures to assist in the successful migration of
consultationwith local interests, a seasonally anadromous fish at the Delta Cross Channel and
operated barrier at the head of Old River. Georgiana Slough.

¯ In cooperation with independent entities and the ¯ Other measures to protect, restore, and enhance
State, monitor fish and wildlife resources in the natural production of salmon and steelhead in
Central Valley. tributary streams of the Sacramento River.

¯ Resolve f’rsh passage and stranding problems at Section 3406(g) of the CVPIA directs the Secretary to
Anderson-Cottonwood Irrigation District develop models and data to evaluate the ecological
Diversion Dam. and hydrologic effects of existing and alternate

operations of public and private water facilities and¯ Reevaluate carryoverstorage criteria for systems to improve scientific understanding and
reservoirs on the Sacramento and Trinity rivers enable the Secretary to fuhe~ll requirements of the

~" Participate with the State and other federal CVPIA.
agencies in the implementation of the on-going
program to mitigate for the Glenn-Colusa

~ ~
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U PPER SACRAMENTO RIVER Recovery Plan for the Sacramento/San Joaquin Delta

FISHERIES AND RIPARIAN HABITAT Native Fishes (U.S. Fish and Wildlife Service 1996)

I ADVISORY COUNCIL and the NMFS Proposed Recovery Plan for the
Sacramento River Winter-tun Chinook Salmon

Established in 1986 by Senate Bill 1086, this council (National Marine Fisheries Service 1997).

i has develop a restoration plan and undertaken efforts
to eliminate sttuctural problems related to f~sh Because the ERPP addresses endangered species from

passage and entrainment (Resources Agency 1989). a broader ecosystem perspective, many restoration

The present focus of the Council is to develop and actions will benefit broad species communities and

implement a program to protect and preserve the the habitats upon which they depend. These include
actions to benefit aquatic and terrestrial fish andstream meander corridor and establish a riparian

conservation area from Keswick Dam to Verona. wildlife species as well as special plants and plant

I communities.
The vision for this important Ecological Management
Zone will assist the Upper Sacramento River Advisory State and federal agencies responsible for flood

control and natural river resources should collaborate

i Council’s Riparian Habitat Committee (SB I086
with local jurisdictions, landowners, and rivercommittee) as it progresses with its plan to restore a
conservation organizations to seek systemizenaturally sustained riparian corridor, including a

designated meander belt and extensive forests, solutions, particularly those that emphasize non-

between Keswick Dam and Verona. structural solutions to flood control and floodplain
protection and restoration. In particular, the U.S.

SACRAMENTO AND SAN JOAQUIN Army Corps of Engineers (Corps) should develop a

BASINS COMPREHENSIVE STUDY physical model of the river system and its floodplain
(similar to the Butte Basin study, but on a larger

As a result of State and Federal legislation, the U.S. scale) to test hypotheses for complex rerouting,
Army Corps of Engineers and The Reclamation detention, and bypassing of floodwater. A

I Board of California are conducting the Sacramento Sacramento Valley hydraulic and sediment transport
and SanJoaquin River Basins Comprehensive Study. model will be integrated with an evaluation of
The Study will identify and evaluate measures to ecological functions dependent on these physical
correct system del~ciencies and will formulate a processes and on the interaction of elements of the
Master Strategy for Flood Damage Reduction and ecosystem recovery and land use with floodway
Environmental Restoration. This Master Strategy will capacity.

I identify immediate and staged implementation
objectives for resolving flooding and interrelated Completion of studies and subsequent imple-

ecosystem problems in the two basins. A cornerstone mentation of the U.S. Environmental Protection

of this study is a system-wide evaluation to determine Agency (EPA) remedies for the IMM Superfund site

the existing capabilities of the flood management are needed to attain the safe metal concentrations

systems with an assessment of ecosystem functions identified in the basin plan. Pollution control

intricately linkedwiththefloodconveyancefunctions remedies are required at the IMM portal for

I of the river systems, discharges of remaining sulfide ore deposits inside the
mountain, the discharges from tailing piles, and the

ENDANGERED SPECIES RECOVERY metal sludge in Keswick Reservoir.

i PLAN IMPLEMENTATION In reaching the vision for this Ecological

The ERPP will be an important, if not major, Management Zone, many cooperativeprograms need

component in the successful implementation of to be developed with federal, state, and local

i recovery measures for species listed under either the agencies, as well as local interests, such as watershed

State or Federal ESAs. For example, many of the groups and individual landowners. The cooperative

targets and programmatic actions listed later in this approach also applies to efforts to redirect some

i section are derived from existing recovery plan. Two industries, such as the aggregate resource industry, to

plans that have had major influences on the areas outside the active stream channel. These efforts

development of programmatic actions include the

~ ~
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require support from the industry and counties to importance to the ecological health of the upper
undertake new programs. Sacramento River is emphasized here, because it is the

largest remaining undammed tributary with natural
CALFED BAY-DELTA PROGRAM hydrologic conditions and sediment characteristics. In

CALFED has funded nearly 20 ecosystem restoration the winter 1986 flood, more than half the flow (and
projects along the Sacramento River. Most projects presumably gravel and sediment) in the Sacramento

screen diversions for irrigated agriculture. Four River originated in Cottonwood Creek, greater than

projects acquire and restore riparian habitat, in the volume represented by all other north-valley

conjunction with the SBI086 program. Three streams combined.

projects plan, design, and will construct a new fish Likewise, some fish species depend exclusively on the
ladder at the Anderson-Cottonwood diversion to Sacramento River for migration, spawning, and
improve access for winter-run chinook salmon to nursery habitat, while some species that use other
spawning habitat upstream of the dam. Ecological Management Zones for spawning use the

LINKAGE TO OTHER
Sacramento River as primary migration, nursery, and
emigration habitat. Other important Ecological

ECOLOGICAL MANAGEMENT Management Zones dependent on the resources of
ZONES the Sacramento River include the Sacramento-San

Joaquin Delta Ecological Management Zone and the
The Sacramento River Ecological Management Zone Suisun Marsh/San Francisco Bay Ecological
is dependent on virtually all of its adjacent Ecological Management Zone. These zones, in turn, provide
Management Zones, which cumulatively contribute essential foodweb prey species and critical rearing
to the maintenance of important ecological processes habitat for outmigrating anadromous fish that spawn
and functions, particularly water, sediments, and in the Sacramento River and its major tributaries.
nutrients. However, many large, westside streams no
longer provide significant sediment and gravel to the Additionally, stressors important to fLsh and wildlife
mainstem river because of the placement of large species using the Sacramento River during at least
reservoirs or sediment control basins, and instream part of their life cycle occur outside the identified
gravel mining that depletes gravel sources in the Ecological Management Zones. For example, ocean

channel for downstream transport, recreational and commercial salmon fLsheries remove
a large portion of the potential spawning adults from

Restoring and maintaining ecological processes and the population each year. New harvest management
functions in the Sacramento River Ecological strategies for the ocean f~sheries will be needed to
Management Zone are highly dependent on actions augment improvement to inland ecological processes
and conditions in adjacent zones. For example, and functions that maintain key habitats for salmon.
maintaining the riparian forests and stream meander Water quality of agricultural tailwater throughout
quality of the Sacramento River above Chico Landing the Colusa Basin that reenters the Sacramento River
is dependent on input of largely unregulated flow and at Knights Landing or Prospect Slough (Yolo Bypass)
sediments from Cottonwood Creek and several affects the health and survival of juvenile fish and
undammed tributaries draining Mount Lassen and prey species in the river, depending on the
the northern Sierra Nevada. Therefore, restoring and temperature, toxicity level, dilution ratios, and
maintaining important ecological processes in contaminant concentrations and presence ofloadings.
Cottonwood Creek and other nonregulated
tributaries is absolutely essential to maintaining the RESTORATION TARGETS AND
ecosystem health of the Sacramento River. PROGRAMMATIC ACTIONS
Cottonwood Creek is the most important watershed ECOLOGICAL PROCESSEScomponent in the upper river downstream of Shasta
Reservoir and controls and supports the maintenance CENTRAL VALLEY STREAMFLOWS
of ecological processes and functions in the upper
Sacramento River. The Cottonwood Creek Ecological TARGET 1 : More closely emulate the seasonal

Management Zone is discussed separately, but its streamflow patterns in dry and normal year- types by

~ cJw~
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I allowing a late-winter or early-spring flow event of flows may nor occur in some years under the present
approximately 8,000 to 10,000 cfs in dry years and level oF project development and operation.

I 15,000 to 20,000 cfs in below normal water-years to Implementing the target level of the flow event must
occur below Keswick Dam (’,). necessarily be on a conservative basis because of the

potential cost to water supply. The fall flow pattern
PROGI~MMATIC ACTION ’1 A: Provide a flow needs to be carefully evaluated to ensure protectionI for incubating cPa’nook salmon eggs. The chinookeventbysupplementingnormal operatingflows from
Shasta and Keswick Dams in March during years salmon that spawn in the fall have eggs in the river
when no flow event has occurred during winter or is char incubate into the winter season. Incubating eggs
expected to occur. Flow events would be provided can be severely damaged when wintertime releases
only when sufi%ient inflow to Lake Shasta is available From Keswick Dam are dropped below the Fall release
to sustain the prescribed releases. This action can be levels. Ocher concerns include maintaining high base

i refined by evaluating its indirect costs and the overall flows during the fall would cause temperature control
effectiveness of achieving objectives, problems in the Following year under conditions of

T~Gk-r 2: Maintain base flows of 6,000 to 8,000 low carryover srorage in Shasra Reservoir or low inter

I cfs during fall (’). inf/ow conditions. The fall flow needs to consider the
need for carryover storage to provide temperature

PROGRAMM~’rIc Ac’rlON 2~: Provide flow controI in the following year.
releases from Shasta Lake and Keswick Dam when

I to provide the base flows. Releases lea flow event of equal orgreater magnitude has nornecessary target
would be made only when inflows equal or exceed occurred between Keswick Dam and Red Bluff by

prescribed releases. March, then supplementing base flows or

I augmenting small natural releases or reservoir spills
/:~,’rmo~oa.~= The proposed March supplemental with additional reservoir releases is the only means to
flows were selected as a representative value for provide flow events. Such releases would be used only
impact analysis in the Programmatic EIS/EI1LiF there is an equivalent or greater inflow to LakeI Shasta. March is the logical month to provide suchThroughoutthe ERP, theneedto determineoptimal
streamflow for ecological processes, habitats, and flows, because it is the month when "natural" flow
species is repeated. The issues of supplemental flowsevents occurred historically in dry and below normal
are complex in term of ecosystem improvements. The and because opportunities for such flow toyears,
f̄requency, magnitude, duration, timing and rate of occur "naturally" as a function of normal project
change of streamflows that form channels, create and operation would have been exhausted by then. W/ater

I maintain riparian habitat (including el] species of forecasts of the water-year type (critically dry, dry,
vegetation), and promote all life stages of the various below normal, above normal, or wet) are available by
aquatic species dependent on a particular scream will February and March. The flow event in March would

I never occur within a single year. An optimal flow be expected to proceed unimpaired downstream to
regime will have to vary, perhaps significantly, from the Delta, because few or no diversions from the
year to year. The supplemental flow Sacramento River occur during March. (Note that
recommendations will be an intensive exercise in additional flow events are prescribed for the _~eatherI adaptive management and must be based on credible which will further enhanceRiver in March,
scientist underpinnings. Sacramento l~’ver flows below its con~uence with the

Increasing releases from Shasta Reservoir are the only Feather River.) A March flow event could also help

I means of maintaining base flows in the upper river. satisfyDeltaoutflow requirements.

Late-winter or early-spring flow events of sut~cienc Maintaining natural base flows will help promote
magnitude attract and sustain adu/r salmon, natural channel forming, riparian vegetation, andI foodweb functions. Base flows also serve to attractsteelhead,sturgeon, and Americanshad; improve
transport of juvenile fish downstream; sustain steelhead and fall-run and late-fall-run chinook
riparian habitat; and sustain gravel recruitment, salmon. Unimpaired base flows in fall are

I transport, and cleansing processes. The target flows approximately 4,000 cfs to 6,000 cfs in dry years, and
are consistent with historic and unimpaired flows for up to 8,000 cfs in wetter years. Natural base flows
the Sacramento River in dry and normal years. These
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are prescribed only for fall, because, under present processes, and monitoring of gravel quality and
project operation, flows in excess of 10,000 cfs are quantity. Sediment supplemenrarion programs need
maintained in summer for irrigation and to lower to be integrated with downstream channel forming
water temperatures for winter-run salmon, processes, which will be subject to adaptive

management, as well as to a different set of
COARSE SEDIMENT SUPPLY indicators, monitoring, and focused research.

TARGET 1 : Increase gravel recruitment in the On the river side of natural levees in alluvial valleys,
upper Sacramento River between Keswick Dam and fluvial processes typically create dynamic river
the RBDD by 10,000 to 20,000 cubic yards annually meander patterns, including oxbow lakes from bend
to provide adequate spawning habitat for targeted cutoffs, secondary channels that carry flow only
levels of salmon and steelhead and ro sustain stream during tu’gh stage, and nonvegerared point bars
meander processes below Red Bluff. (This is the where new deposits of sand andgravel collect in low-
estimated amount of spawning-sized gravel captured energy zones of inside bends and bendway crossovers
annually by Shasta Dam.) (~’) (riffles). In cross section, natural alluvial streams are

PROGRAMMATIC ACTION 1A: Develop a typically retraced and asymmetrical, with steep banks

cooperative program to stockpile gravel at strategic on eroding outside bends, low-angle banks on inside

locations along the Sacramento River below Keswick bends, and several nearly horizontal surfaces

Dam where riverflow will move gravel into the river corresponding ro river [loodpIain elevations of various

channel to mimic natural gravel recruitment into the magnitude and frequency. Ira river has incised (i.e.,

upper river. Determine the adequacy of this action eroded down below the original channelbed surface)
as a result of natural or human-induced factors, theand adjust amount and locations as necessary.
abandoned upper floodplain may become a "terrace"

PROGF~MMATIC ACTION 1 B: Develop a (former floodplain) where riparian forest may then
cooperative program to reactivate gravel recruitment convert to valley oak woodlands or grassland-oak
to the river by exposing existing sources of river savannah.
grave] islands,bars,and banks that have becomeon

armored to riverflows. This action should be The characreristicthree-dimensionalshapeofariver

implemented on a conservative basis, because the described above (its "fluvial geomorphology’" or

availability of such inchannel gravel, costs of landforms created by [lowing water) is indicative of a

activating the gravel, indirect impacts, and potential river that is in dynamic balance with the interaction

effectiveness have not been determined, of its flood regime, sediment supply, vegetation
patterns, climate, and val!ey slope. Rivers with a

POll"IOtaS.E: Replenishing gravel supplies to a level natural shape and hydrologic condition generally
sut~cienr to support target populations of salmon and support the most diverse mixture of habitats and fish
steelhead will help to improve populations to and wildlife species and are the most resilient to
desirable levels and to maintain such levels once natural or human disturbance.
achieved. Replenishing gravels to maintain channel-
forming processes and stream meanders in the upper STREAM MEANDER

Sacramento ga’ver will help to maintain fish and TARGET 1 : Preserve and improve the existing
wildlife habitats, aquatic algae and invertebrate stream meander belt in the Sacramento River
production, and streamside vegetation (California between Red Bluffand Chico Landing by purchase in
Department of Water Resources 1980). A

fee or through easements of 8,000 to 12,000 acres of
predevelopment level of gravel recruitment should be riparian lands in the meander zone (’~).
adequate to restore the natural ecological processes
supported by gravel recruitment, but may require PROGF~MMATIC ACTION 1A: Develop a
experimenting, monitoring, and experience to cooperative program to evaluate the feasibility of
determine the exact amount of gravel supplies removing riprap from banks to the extent possible,
necessary to meet the objective. Implementation of consistent with flood management requirements, and
gravel supplementation projects above RBDD wil! be reduce effects of other structures, such as bridges, to
subject to adaptive management, with elements that provide a sustainable meander corridor.
include focused research on sediment transport
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I PROGRAMMATIC ACTION 1 B: Purchase PROGRAMMATIC ACTION 1A: Develop and
easements to offset losses to property owners for land implement a cooperative program, consistent with
lost to meander process, flood control requirements, to evaluate the feasibility

of altering river channel comqgurations in leveed
TARGET 2: Preserve and improve the existing reaches of the Sacramento River to increase the areal
stream meander belt in the Sacramento River extent of floodplains inundated during high flow
between Chico Landing and Colusa by purchase in fee periods.
or through easements of 8,000 to 12,000 acres of
riparian lands in the meander zone (’~). P~TIOt~S.L£: Floodplain inundation is the seasonal

I flooding of floodplain habitats, including riparian and
PROGRAMMATIC ACTION 2A: Develop a riverine aquatic habitats. Flooding of these lands
cooperative program to evaluate the feasibility of provides important seasonal habitat for fish and
removing riprap from banks to the extent possible, wildlife and provides sediment and nutrients to bothI the flooded lands and aquatic habitats that receiveconsistent with flood control management,and
reduce effects of other structures, such as bridges, to the returning or abating floodwater. The flooding
provide a sustainable meander corridor, also shapes the plant and animal communities in the

I riparian, wetland, and upland areas subject toPROGRAMMATIC ACTION 2B: Purchase
easements to offset losses to property owners for land flooding. Floodplain flooding is a secondary

lost to meander process, ecosystem process related ro water and sediment flow

I through the Sacramenro-SanJoaquin basin and their
R~TION~LE: Preserving and improving the stream landforms. Opportunities to restore or enhance this
meander belt below Red Bluff will ensure that this process are possible by changing landscape features,

i important natural process is maintained in the landforms, and seasonal distribution of flow volume
Sacramento Ri’ver. This reach is important for through the sysrem.
spawning and rearing salmon and sreelhead. A
natural meander process wi/l provide near-optimal Channelizing and shortening rivers; removing

I habitat for spawning (through gravel recruitment), insrream vegetation and gravel; and creating

rearing (channel configuration, cover, and foodweb), symmetrical, trapezoidal channels sandwiched

and migration. There is limited potential natural between narrow, steep-sided levees diminish the

I channel above Red BIuEE Below CA,’co Landing, flood natural tendency of alluvial rivers ro form

control levees limit the potential of restoring the characteristic compound dimensions and patterns. A

natural meander of rhar reach. Overall, the program channelized river may be relatively stable if the

I must be consistent with flood control requirements potential for major flood events has been eliminated,

and in the longer-term, should reduce need for future sediment input is minimal, vegetation does nor

flood control efforts by using natural system resi!ience naturally grow along the banks, and the channelbed

and flood control characteristics, is incapable of incising. The absence of river
floodplains and adequate meander width for bar and

During the selection process and during rit~e formation within levee-confined channels
implementation, additional benefits will accrue by prevents or depresses the formation of natural river

I looking for land within or adjacent ro the meander morphology that is the structural framework for
belt which support special status species and to riverine and esruarine fish and wildlife habitats.
include these areas whenever available in the Stabilizing artificial banks with rock riprap and
acquisition. Some the species to be considered include clearing vegetation further degrades habitat and
the valley elderberry longhorn beetle, bank swallow, diminishes natural channel-forming processes.
western yellow-billed cuckoo, and giant garret snake.

An important exception here is the existence of the
NATURAL FLOODPLAIN AND FLOOD Sacramento River basin overflow system: the Butte

PROCESSES basin and Surfer and Yolo Bypasses. AJthough
considerably smaller than their original extent, these

TARGET 1 : Increase and maintain floodplains in

I conjunction with stream meander corridor restoration
three floodplains move and detain floodwaters in
volumes and patterns similar to those of

(~)" presettlement flow, while reducing the risk of
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overtopping levees near populated areas. At flood Controlling temperatures solely For chinook salmon
peak, there is approximately five times more flow in would have serious impacts to naturally spawning
the Sacramento River bypass floodplain system than steelfiead. Operating the temperature control device
in the main river channel it drains. However, the allows Reclamation greater etTecdveness and
floodplain bypass system does not exist in the largest flexibility in temperature control operations while
historic flood basin oF the Sacramento River, the maintaining hydroelectric power generation. The
Colusa basin, which is disconnected by levees From temperature control device also provides a secondary
the river. Also, the lowest areas of the Surfer basin are bene~t to anadromous ~sh by controlling turbidity.
outside oFthe levees and the Surfer Bypass traverses Because the temperature control device is installed
slighdy higher ground on a portion oF the historical and operational, operations and carryover storage
basin floodplain, requirements must be reassessed and new criteria

established to optimize attainment of water
CENTRAL VALLEY STREAM               temperature objectives.

TEMPERATURES
In the long term, Sacramento Rivet water

TARGET 1 : Maintain mean daily water temperatures can be moderated by restoring a
temperatures at levels suitable for maintaining all healthy riparian Forest. Implicit in restoring an
life-history stages of chinook salmon and steelhead in extensive riparian Forest is a need to reconnect the
the Sacramento River between Keswick Dam and river with its r’!oodplain to promote natural riparian
RBDD in above normal and wet years, and between succession.
Keswick Dam and RBDD in other year types
(,~)~). HABITATS

PROGRAMMATIC ACTION 1A: Cooperatively RIPARIAN AND RIVERINE AQUATIC
develop and implement a balanced river regulation HABITATS
program that provides sufficient carryover storage at
Shasta Dam to ensure that suitably low water TARGET 1 : Provide conditions for riparian

temperatures are reached to protect chinook salmon vegetation growth along channelized portions of the

and steelhead spawning, incubating eggs, and young Sacramento River (~).

i%h, particularly in consecutive dry and critically dry PROGRAMMATIC ACTION 1A: Develop a
years, cooperative program to plant vegetation on

RATIONALE." The temperature objective For the unvegetated, riprapped banks consistent with flood

upper Sacramento River is less than or equal ro 56°F control requirements. Implementation will occur in

From Keswick Dam to RBDD For operation oFCVP phases, results will be monitored and restoration

in the State W/arer Resources Control Board’s approach will be adjusted as necessary under adaptive

(S~YdRCB’s) Order 90-5. However, these criteria management.

cannot be met consistendy, and other structural PROGRAMMATIC ACTION 1B: Setback levees
Facilities and operation measures are needed. These may be constructed on leveed reaches of the river to
Facilities and operational measures must be developed provide a wider floodplain and greater development
and implemented to enable the long-term attainment of SRA habitat. Because of the potential indirect
oFthe S~TRCB-required temperature criteria, impacts on land use and uncertainty of cost and

A temperature control or "shutter device" has been technical feasibility of setback levees, such

insta!/ed to permit the selective withdrawal of water development will be experimental and conservative,

From Shasta Reservoir over a wide range of depths and will depend on adaptive management.

and temperatures. "~Yith this device, warm water PROGRAMMATIC ACTION 1C: Cooperatively
could be withdrawn from the upper lake levels when develop and implement a study to determine
needed, while conserving the deeper, cold water For appropriate conditions for the germination and
release when ir would must benefit chinook salmon, establishment of riparian woody plants along the
Operation criteria for temperature criteria needs ro river.
include temperature requirements oFsteelhead trout
which spawn in the late-winter/early spring.

~ ~
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TARGET 2: Increase the ecological value of low-to In developing this element of the restoration plan, it
moderate-quality SRA habitat by changing land use is important not ro develop iusr a very long, narrow
and land management practices (~’). band of riparian vegetation. Although ir needs

Further development, a "string-of-pearls" approach
PROGRAMMATIC ACTION 2A: Purchase should be considered. In this concept the long,
property or easements and allow habitat to improve narrow band of riparian vegetation would be
naturally. Properties to be considered should be interspersed with larger patches of riparian
developed through a prioririzing process that vegetation. This concept would mesh we!! with nodes
considers habitat quality and importance, technical of setback levees co provide a minimal floodplain,i feasibility and cost of purchase and improvement, and seasonal floodplain inundation, and natural or
consent of landowners, supplemented @arian revegerarion.

PROGRAMMATIC ACTION 2B: Provide
FRESHWATER FISH HABITAT AND

incentives and technical support for private
ESSENTIAL FISH HABITAT

landowners to protect and improve existing SRA
habitat. TARGS=T 1: Maintain and improve existing

freshwater frsh habitat and essential fish habitatTARGET 3: Maintain existing streamside riparian
through the integration of actions described forvegetation (,~4~).
ecological processes, habitats, and stressor reduction

i PROGRAMMATIC ACTION 3A: Through or elimination (4~).
purchase, conservation easement, and voluntary

PROGRAMMATIC ACTIONS: No additional
participation of landowners, protect SRA habitat
from development. Where high-priority properties

programmatic actions are recommended.

I are already in government ownership or available for I~uO~TIOI~IM.£: Freshwater fish habitat and essential
purchase or easement, preservation efforts should be fish habitat are evaluated in terms of their quality and
undertaken as experiments to develop technical quanriry. Actions described for ecological processes,I approach stressor reduction, riparian and riverine aquaticdetails,cost-effectiveness,and overall and and

consensus for the program. Full implementation of habitat should suffice to maintain and restore
this program would depend onresults of experiments freshwater fish habitat and essential fish habitat. For

i and would be subject to adaptive management, example, maintaining freshwater and essential fish

i~TlONA~.£: l~’prapped banks in the leveod section
habitats is governed by actions to maintain
srreawnf/ow, improve coarse sediment supplies,

of the river below Chico Landing downstream to
Sacramento the of SRA        maintain stream meander, maintain or restoreare greatest cruse connectivity of the Sacramento Pa’ver and its
fragmentation. Restoring vegetation wi// benefit

floodplain, and in maintaining and restoring riparian
juvenile salmon rearing by providing cover and food,

"and riverine aquatic habitats.
spawning substrare for other fish, such as Sacramento
splittail, and reFuge for juvenile fish during periods of REDUCING OR ELIMINATING
/u~gh water. Improving low- to moderate-quality SRA STRESSORS
habitat will benefit juvenile salmon and steelhead by
providing improved ~hade, cover, and food. Vc’ildlife WATER DIVERSIONS
will also benefit from improved habitat. Protecting
and improving existing SRA habitat may involve TARG~-r 1 : Reduce entrainment of juvenile salmon,

i changes in land use. Limited available funds may steelhead,sturgeon,andsplittail into waterdiversions

require that priorities be set, with high-priority, low- to levels that will not impair stock rebuilding or

cost sites developed initially. For sites where species restoration(4~OO).

consensus exists, immediate experimental action can PROGRAMMATIC ACTION 1A: Develop a
be taken. Because of the importance and limited cooperative program to screen all diversions greater
distribution and abundance of SRA habitat, all than 250 cfs and one- to two-thirds of all smaller

I existing quality habitat should be protected, unscreened diversions. This programmatic level of
action should be sufficient to provide the data
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necessary to modify this target through adaptive technical feasibility and cost-effecrivenessoFscreening
management, diversions of different size, type, and location. Priority

will be given ro screening diversions that pose the
PROGRAMMATIC ACTION 1 B: Develop a most threat and where screening has been determined
cooperative program to upgrade screening at to be effective. Emphasis should be given to proiecrs
diversions with ineffective screening. Where existing

that include the consolidation of several diversion
screening has proven less than effective and points roasinglelocation.
entrainment problems continue, immediate action
should be taken to upgrade screens. In appfi’cation, priority for screening eft’versions will be

based on several criteria inclucfi’ng bur not limited ro
PROGRAMMATIC ACTION l C1 Develop a the geographical location, the volume of water
cooperative program to reduce diversions when and

diverted, the location of the intake in the water
where juvenile salmon are present in large or

column, and rhecosreFfectivenessofrheinsrallarion.
significant numbers. Even with screens, some Alternatives ro screening widl be considered. When a
diversions may pose a threat to young salmon and fish screen is installed, it should be tested to
steelhead, and it may be necessary to modify determine char ir can penCorm ro the criteria of the
operations of the diversion. Such determinations will Esh regulatory agencies. After resting has indicated
be made after necessary monitoring and evaluation, that the screen meets the criteria, monitoring should
and on a case-by-case basis. Decisions will be made be conducted to ensure that the screen can meet the
with agency and stakeholder involvement and with criteria under the range of hydrologic conditions
consideration given to appropriate alternatives, expected ar the sire. W, Then operation monitoring

PROGRAMMATIC ACTION 1 D: Promote and indicates r~at everyt~’ng is worla’ng satisfactorily, the

support relocating water diversions and developing divercer should routinely inspect the screen to ensure

alternate methods of supplying water from the that the facility is undamaged.

Sacramento River that protect fish but also minimize
DAMS AND OTHER STRUCTURES

conflict with maintaining dynamic fluvial processes.
TARGgI" ’l : Minimize survival problems for adult

lt*lTlOl~lLE: Juvenile chinook salmon, sreelhead, and juvenile anadromous fish at RBDD by
green and white sturgeon, Sacramento splitrail, and permanently raising the gates during the non-
American shad are lost ar water diversion sires all irrigation season and improving passage facilities
along the Sacramento River during the spring-to-fall during the irrigation season (’’’).
irrigation season. (Note that diversion losses include
direct loss into unscreened diversions and other losses PROGP~MMATIC ACTION 1 A: Upgrade fish
associated with the screened and unscreened intake passage facilities at the RBDD.
facilities, such as from predators, including squawfish
and striped bass.) Reducing entrainment losses to TARGET 2: Reduce blockage to fish migrations at

minimal levels is a reasonable target for the short the ACID dam (,~).

term, given the existing poor health of many of the PROGRAMMATIC ACTION 2A: Upgrade fish
£~sh populations that use the Sacramento Pa’ver and its passage facilities at the ACID dam.
tributaries for spawning and rearing of young.
Emphasis should be on the upper river above Chico /~O, TION~il.~: At present, the RBDD gates are in

Landing, because this is the reach where winter-run the raised position from September 15 through May

chinook young rearing coincides with the spring-to- 14, allowing free passage ro about 85q~ of the

fall irrigation season, spawning run (based on average run riming from
1982-1986). This may have reduced the number of

Determining which diversions need to be screened redds (spawning nests created by salmon) being built
will be based on appropriate monitoring and below the dam. The remaining portion of the run
evaluation, with decisions made with agency and migrating upstream after May 15 is likely to be
stakeholder involvement, and with consideration delayed or blocked from passing the dam.
given to appropriate alternatives. Actions will be
taken on a case-by-case basis, with consideration Adults that are obstructed from passing the dam are

given ro results of pilot experiments to determine forced to spawn downstream where temperature

Volume Ih Ecosystem Restoration Program Plan
..~ ~L~A Sacramento River Ecological Management Zone Vision

~ ~ July 2000
181

C--024999
C-024999



conditions are typically unsuitable during the reduces or halts the rate of channel migration and
spawning and incubation period. Temperatures of oxbow Formation.
56°F usually cannot be maintained below RBDD
without severely depleting Shasta carryover storage |NVASIVE RIPARIAN

AND MARSH PLANTS
during the winter-run chinook incubation period;
eggs and larvae usually have lOOq~ mortality. TARGET 1 : Reduce the area ofinvasive non-native

woody species, such as giant reed (i.e., Arundo or
Adults that mustmakerepeatedattempts to pass the

false bamboo) and salt cedar (Tamarisk), that
dam, but eventually are successful, undergo compete with native riparian vegetation (~).
physiological stress that may contribute to their
reduced Fecundity. Because migration oFthese adults PROGRAMMATIC ACTION 1A: Implement a
is delayed, the fish are likely to spawn Farther program along the length of the Sacramento River to
downstream where suitable temperatures For remove and suppress the spread of invasive non-
spawning and incubation may not be attainable, native plants that compete with native riparian

Adult chinook salmon must negotiate ~qsh ladders ar
vegetation.

the ACID dam during the irrigation season (typically PROGRAMMATIC ACTION 1 B: Implement a
April through November) to reach upstream program eliminates invasive woody plants that could
spawning habitat. However, an antiquated ladder on interfere with the restoration of native riparian
the east abutment of the dam is ineffective in vegetation.
providing safe passage, and a recently installed denil
ladder on the west abutment has proved only RATIONAL£: Invasive non-native plants have

marginally successful The ladders at this facility do altered ecosystem processes, Functions, and habitats

not provide suitable flows to attract adults, and the through a combination oF changes such as those to

ladders are not easily adjustable to compensate For the Foodweb and those oF compedtion For nutrients,

varying flow conditions. A Feasibi!iry study is being light, and space. The prescribed actions are primarily

conducted by the ACID to identify, develop, and to improve habitat for many fish and wildlife species

evaluate alternatives to resolve adult passage and to support Foodweb functions by establishing

problems, extensive riparian habitat along the Sacramento
River. In most cases, the removal oF invasive plants

BRIDGES, AND require replanting native vegetation toLEVEES, BANK will the of

PROTECTION maintain adequate levels oFherbaceous cover, canopy
closure, habitat structure, and to limit exotic

TARGET 1 : Construct setback levees along leveed recolonization.
reaches of the river as part of the stream meander
corridor (~). PREDATION AND COMPETITION

PROGRAMMATIC ACTION 1A: Develop a TARGET 1 : Reduce the adverse effects of predatory
cooperative program, consistent with flood control fish by identifying and eliminating human made in-
requirements, to evaluate potential sites for stream structures or operational conditions that allow
establishing setback levees along leveed reaches of the unnatural predation rates (~).
Sacramento River.

PROGRAMMATIC ACTION 1A: Selectively
R~TIONALE:Levees, bridges, and bankprorection evaluate areas and make physical changes to
structures inhibit overland flow and erosion and structures in the Sacramento River, such as bridge
depositional processes that develop and maintain abutments, diversion dams, rip-rap banks, and water
floodplains and allow stream channels to meander, intakes, that currently may attract predators and
Levees prevent flood flows From entering historic provide them with additional advantages in preying
tToodplains behind levees, stopping evolution of on juvenile salmon and steelhead. Pilot studies and
floodplain habitats dependent on overbank flows, evaluations are needed to determine the types of
Confinement oFflood flows to channels by levees and changes required and the potential degree of
bank protection structures also increases the fluvial implementation.
energy oFflows that scour or incise channel beds and

~ ~
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~oo~’rlON~L£: Upgrading fish passage facilities at implement reliable and proven remedies that ensure
the two diversion dams will reduce delays to continued treatment and control of heavy metal
upstream migrating winter-run chinook salmon and waste before water is discharged to the Sacramento
hindrance of downstream migrating juvenile winter- River.
run chinook salmon. This will contribute to a
reduction in predation rates on young fish. PROGRAMMATIC ACTION 1 B: Develop a

cooperative program to eliminate scouring of toxic,
During operation of RBDD, juvenile chinook are metal-laden sediments in the Spring Creek and
adversely affected while approaching the dam, Keswick Reservoirs.
passing the dam, and moving downstream of the
dam. As juveniles migrate toward the dam, they PROGRAMMATIC ACTION 1 C: Control

experience increased predation in Lake Red Bluff contaminant input to the Sacramento River system

from predatory fish and birds. Juveniles passing by constructing and operating stormwater treatment

under the lowered dam gates become disoriented facilities and implementing industrial best

because of high water velocities and turbulence, and management practices (BMPs) for stormwater and

are subject to heavy predation downstream by erosion control.

squawfish and striped bass. Juveniles bypas.sed PROGRAMMATIC ACTION 1D: Develop a
around the dam through the Tehama-Colusa fish cooperative program to assess and monitor
bypass system may have improved survival rates contaminant input from agricultural drainages in the
because of new facilities and positive-barrier fish Sacramento River watershed.
screens, but complete evaluations are needed.

F~TION~LE." Note: Actions proposed here to
To help protect winter-run chinook from predation reduce rile adverse ef!:ects of contaminants in the Bay-
and other losses associated with passage ar RBDD,Delta system will be coordinated with
the dam gates have been raised for varying durations recommendations and actions developed by the
since the end of 1986. Juvenile chinook suffer CA/.~ED Water Quality Common Program.
mortality in passing the dam from squawfish and
striped bass predation and disorientation or injury The drainage from inactive mines on the IMM

wben passing beneath rhe damgares or through the Superfund site represents the largest source of

fish bypass system. Under the present schedule of pollutant discharge to the Sacramento River. This

gate operations, about 26~b of rbe juvenile discharge is ar least equal ro a!! the combined

outmigranrs must pass the dam when the gates are industrial and municipal discharges of dissolved

lowered and are susceptible to mortality associated metals to the San Francisco Bay and estuary system.

with thar passage. In a 1988 study, juvenile hatchery This mine water is among the most acidic in r!he

salmon were released above and below the dam to world and contains extremely elevated concentrations

estimate total mortality during dam passage. In all, of copper, zinc, cadmium, and other metals known ro

16~ to 55q~ fewer fish were recaptured from the be toxic to fish and wildlife. On occasion, fish deaths

releases made above dam than those made below. (including salmon) may have occurred as toxicity

USF~YS determined predation, prknarily by levels have been exceeded and documented in the

squawf~sh, as the major cause of morrality to juvenile upper Sacramento River as a result of IMM waste.

salmon migrating past the dam, whereas the number More frequently, there are documented instances of

of deaths from physical injury received while passing metal concentrations that exceed toxic levels

under the dam were minor, considered safe for early life stages of salmon.

CONTAMINANTS The wastes from IMM, located in the Spring Creek
watershed, are collected in the Sp~ing Creek Reservoir

TARGET 1 : Reduce losses of fish and wildlife and metered out into the releases of dean water from
resulting from pesticide, hydrocarbon, heavy metal, Shasta and Whiskeytown Reservoirs to achieve the
and other pollutants in the Sacramento River (.4~). best water quality possible. However, because of the

PROGRAMMATIC ACTION 1A: Develop a extremely large waste load (averaging more than I

cooperative program to remedy heavy metal pollution ton of copper and zinc per day), ir has not always

from IMM to meet basin plan standards, and
been possible roconsistentJyattain the water quality

~ ~
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I
objectives for copper, cadmium, and zinc in the basin Sediments constitute nearly half of the materials
plan, and interim criteria have been established until introduced into rivers from nonpoint sources, such as

I pollution control is completed. Highly toxic plowed fields, construction and logging sites, and
conditions are exacerbated when heavy winter rains mined land, and are mainly generated during storm
induce uncontrolled spills from Spring Creek events. Stormwater runoff in urban and developing

i Reservoir, and flows from Shasta and ~Yhiskeytownareas is another major source of sediments and
Reservoirs are not made available for dilution because contaminants. Sedimentation From nonpoint sources
of other CVP constraints, should be reduced by implementing BMPs for urban

and nonurban pollution, and implementing
"~ithin the lower portion of the IMM site,
remediation must be developed for the metal sludge

appropriate treatment and technological options that
reduce pollutant loads.

deposits in Spring Creek Reservoir and in Keswick

I Reservoir adjacent and downstream of the Spring An assessment of water quality and impacts from
Creek power plant tailrace. Preliminary monitoring various other agricultural drainages to the
in the Keswick Reservoir has documented that the Sacramento River is needed. Results from these
sludge is highly toxic and that the deposits are evaluarion programs should generate recommen-i extensive and 15 feet thick. Under certain        darions for corrective actions, should beup to Toppriority
conditions, flows from the Spring Creek power plant given to the Surter Bypass, which receives drainwater
can mobilize large quantities of the sludge into the from rice growing areas and has outflows equivalent

I river, creating an acute toxicity risk to aquatic to those from the Colusa Basin drain. Assessments
species. The sludge deposits can also contribute to should also be conducted on Butte Slough,
chronic toxicity when combined with other sources. Reclamation District 108, and.Jack Slough.

I Major sources pollution industries, OFinclude HARVEST FISH WILDLIFE
municipalities, and agriculture, which discharge such

TARGET 1 : Reduce illegal harvest of fish species tocontaminants as herbicides, pesticides, organic

i compounds, inorganic compounds, and warm water, a minimum to maintain or increase populations by

Pollution is described as originating from point increasing enforcement efforts by 50 to 100%

sources, such as discharge pipes or other localized (’’’)"

I sources, or from nonpoint sources, which are PROGRAMMATIC ACTION 1A: Increase
dispersed. Individual sources of nonpoint pollution enforcement efforts.
may be insignificant, but the cumulative e~ects can
be significant and can contribute high levels of PROGRAMMATIC ACTION 18: Develop a

pathogens, suspended solids, and toxins. Major cooperative program to educate the public on the

contributors of nonpoint-source pollution to the threats to populations from illegal harvest. Various
Sacramento River, Sacramento-San Joaquin Delta, actions include ad campaigns, signs along streams,

I and San Francisco Bay include sediment discharge, and various types of outreach programs to schools,
stormwater and erosion, and agricultural drainage, watershed conservancies, and groups.
Mandatory performance standards are needed for

PROGRAMMATIC ACTION lC: ProvideI additional funding for the poaching hotline and
these with flexibility grantedsources, to landowners
to adopt whatever management practices are best

rewards for arrest and convictions of poachers.
suited for local conditions.

A is ~om       TARGET 2: Manage the legal harvest of chinookprimary point of pollution municipalsource salmon, steelhead, and sturgeon by shifting harvest
treatment plants, which release heavy metal

from natural stocks to hatchery-reared stocks, where
contaminants, thermal pollution, pathogens,

possible, or reducing harvest of wild stocks until the
naturally produced populations recover (’~).suspended solids, and other constituents.

Implemenring enhanced treatment, pretreatmenr
programs, and tertiary treatment should help ro PROGRAMMATIC ACTION 2A: Develop a
reduce contaminant input, cooperative program to mark all hatchery salmon,

allowing selective harvest of hatchery fish, while
limiting harvest of wild fish. This action should be
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implemented on a short-term and experimental basis undertaken as experiments and adjustedor
to ensure that it meets its objective and is cost- terminated as necessary, depending on results.
effective.

TARGET 3: Employ methods to limit straying and
PROGRAMMATIC ACTION 2B: Encourage loss of genetic integrity of wild and hatchery
regulatory agencies to change frshing regulations (i.e., supported stocks (4~4~4~).
by restricting seasons, limits, and gear and reducing
harvest of wild fish) to reduce legal harvest and any PROGRAMMATIC ACTION 3A: Rear salmon and

steelhead in hatcheries on natal streams to limitancillary effects of fishing gear or techniques further.
Restrictions should be severe in the short term. Long- straying. If hatchery augmentation of Sacramento

term restrictions would depend on response of River populations of salmon and steelhead is

populations and effectiveness of restrictions and the necessary, then hatcheries should be built on the

degree of effectiveness of the action. Sacramento River for that purpose.

FL4TIONALE: Some populations o£ salmon and PROGRAMMATIC ACTION 3B: Limit stocking

sreelhead in the Sacramento River are at such of salmon and steelhead fry and smolts to natal

depressed levels that drastic reductions in any Factors watersheds to minimize straying that may

that contribute to mortality are necessary. Harvest compromise the genetic integrity of naturally
producing populations.management policies have been established by state

and Federal agencies to minimize mortality on natural TARGET 4: Minimize further threats of hatchery
chinook stocks, including severe harvest restrictions fish contaminating wild stocks of salmon and
and size limits. Illegal harvest is known to occur steelhead (4~).
along the Sacramento River. This target will be
subject to adaptive management. Mass marking of PROGR~,M~TIC ACTION 4A: Where hatchery
hatchery steelhead began in 1997 and it should be production is underway and continues, methods
continued, should be adopted and improved for the selection of

an appropriate cross section of the adult population
ARTIFICIAL FISH PROPAGATION for spawning at the hatchery.

TARGET 1 : Minimize the likelihood that hatchery- PROGRAMMATIC ACTION 4B: Select spawning
reared salmon and steelhead in the upper Sacramento adults of appropriate genetic makeup to minimize
River will stray into non-natal streams to protect genetic contamination of existing hatchery and
naturally produced salmon and steelhead (4~4~#). naturally producing stocks of salmon and steelhead.

Given the present difficulty of determining geneticPROGRAMMATIC ACTION 1A: Develop a

cooperative program to evaluate the costs and makeup of spawning adults selected for hatcheries,

benefits of limiting stocking of hatchery-reared this action will necessarily be experimental.

salmon and steelhead in the upper Sacramento River. Hatchery-reared adults may be preferentially selected

Stocking may be reduced in years when natural or not selected if they are adequately marked or

production is high in selected populations, tagged, or have other identifiable feature. Other
methods may be developed to genetically categorize

TARGET 2: Limit hatchery stocking to populations naturally produced or hatchery fish.
that cannot be sustained through natural production

~TIOI~Od.E: In watersheds such as the Sacramento(~)" River, where dams and habitat degradation have
PROGRAMMATIC ACTION 2A: Augment limited natural spawning, some hatchery
winter-ran, spring-run, and late-fall-run chinook supplementation may be necessary to sustain fishery
salmon and steelhead with hatchery-produced smolts harvest at Former levels and to maintain a wild or
during the short-term rebuilding phase of restoration natural spawning population during adverse
efforts and only when alternative measures are conditions, such as droughts. However, hatchery
deemed insufficient to provide recovery of the augmentation should be limited in extent and co
populations.Stockingof hatchery-reared fish will be levels that do nor inhibit recovery and maintenance

of wild populations. Hatchery-reared salmon and

~ oJ.m~
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steelhead may direcdy compete with and prey on Additionally, the relationship of the resident rainbow
wild salmon and steeLhead. Straying of adult hatchery trout of the mainstem Sacramento River below
fish into non-natal watersheds may also threaten the Keswick (a.k.a. "river trout") with hatchery and
genetics of wild stocks. Hatchery fish may also naturally spawning steelhead populations should be
threaten the genetic makeup of stocks in natal rivers, investigated. There is a substantial number of large,
Some general scienti~c information and theory from steelhead-sized resident rainbow trout in the upper
studies of other river systems indicate that hatchery Sacramento River, and it is unknown if these fish
supplementation may limit recovery and long-term comprise a discreet population, are a component of
maintenance of naturally producing populations of the steelhead/rainbow trout population, or an artifact
salmon and steelhead. Further research and of artificial production. The large number of non-
experimentation are necessary to determine the migratory rainbow trout may be a result of ecologicaJ
degree to which this issue is addressed. Long-termconditions that exist in the tailwater reaches below
hatchery augmentation of healthy wild stocks may dams, and this needs to be investigated.
genetically undermine that stock and threaten the
genetic integrity o£ other stocks. Spawning and STRANDING

rearing habitats are limited, and adverse conditions TARGET 1 : Eliminate the straying, stranding, and
may occur in drought or flood years that would loss of adult chinook salmon and other species along
undermine the population without additional the Sacramento River (@@).
hatchery production.

PROGRAMMATIC ACTION 1A: Evaluate the
Release of hatchery-reared fish into the upper feasibility of preventing adult chinook salmon from
Sacramento River and its tributaries could lead to a straying into the Colusa Basin Drain.
loss of the genetic integrity of wild salmon and
steelhead populations. Adults straying into non-natal I;~TIONALE: The straying of adult chinook salmon
streams may interbreed with a wild population into the Colusa Basin Drain has long been recognized

specifically adapted to that watershed, possibly as a problem. Recent water use practices in the basin
leading to the loss of genetic integrity in the wild have greatly reduced the volume of discharged water,

population. Although some irreversible which has reduced the high water temperature and
contamination has occurred in salmon and steeIhead contaminant problems. Still, F~h have direct access to

populations, measures are to minimize the drain under certain tlow conditions. This action isnecessary

further deterioration of contaminated populations consistent with actions described in the Proposed
and to protect populations that are not contaminated. Recovery Plan for the Sacramento River ~Yinter-mn

Chinook Salmon (National Marine Fisheries Service
Recent returns to CNFH of fall-run chinook salmon 1997) and the Department of Fish and Game
seem to indicate that the hatchery is heavily anadromous fish restoration plan (California
supporting the entire fall-run population, particularly Department offish and Game 1993). The feasibility
in Battle Creek, all of which probably originated from should evaluate water use practices, rech’rection of
CNFH. A recent estimate for the rest of the waste water, and alternative structures to eliminate
Sacramento River above RBDD, excluding Batde entry into the drain.
Creek, was only 40,000 F~sh, which may also have
been heavily supported by CNFH production. REFERENCES
Some stocking of hatchery-reared t~sh may be California Department of Fish and Game. 1993.
necessary in the short term to rebuild namra/ly Restoring Central Valley Streams: a plan for
spawning populations; however, there is a lack of action. Department of Fishand Game.
consensus among agencies and stakeh61ders as to the November 1993. 198 p.
degree of stocking that is detrimental or necessary to
sustain sport and commercial [~sheries. This action California Department of Fish and Game. 1996.

will necessarily be short term and experimental, with Steelhead restoration and management plan for

subsequent efforts dependent on results and California. Department of Fish and Game.

effectiveness. February, 234 p.
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| � NORTH SACRAMENTO VALLEY
| ECOLOGICAL MANAGEMENT ZONE

i Sacramento Valley Ecological Management Zone
include their respective streamflow patterns and
capacity for natural sediment transport; stream
meander; gravel recruitment; and stressors, such as

I water water diversion, andconveyancestructures,
invasive plant species.

I Opportunities to maintain or reactivate theseINTRODUCTION                  processes and functions are constrained to varying

The health of the North Sacramento Valley degrees because of past and existing human activities,

Ecological Management Zone contributes to the such as dam construction and gravel extraction from

health of the Sacramento-San Joaquin Delta in many the active stream channel. Many of these constraints

ways. Ecological processes within this zone contribute are described as stressors that impair ecological

sediment, nutrients, and streamflow to the function and the creation and maintenance of

I Sacramento River. also habitats or that cause direct mortality to importantThey provide important
migration, holding, spawning, and rearing areas for species.

spring-, fall-, and late-fall-run chinook salmon The construction and operation of Whiskeytown andI steelhead, lamprey, and native resident fish species. McCormick-Saeltzer dams and large-scalegravelpast
Many streams in this zone also provide seasonal non- extraction activities constrain ecological processes and
natal rearing for juvenile steelhead and chinook functions in the Clear Creek Ecological Management

I salmon. Riparian and shaded riverine aquatic habitats Unit. Ecological processes and functions on Cow and
provide for many terrestrial species, including Bear creeks are impaired by alterations to the runoff
neotropical birds, amphibians, and invertebrates, pattern resulting from water diversions and land use

I The North Sacramento Valley Ecological practices. Small hydropower projects, water diversion

Management Zone encompasses the geographic area and water diversion structures constrain ecological

and tributary streams generally surrounding the City processes and functions on Battle Creek. Past and

I of Redding and includes the following ecological current operation of Coleman National Fish Hatchery

management units: on the lower section of the creek further impairs
opportunities to improve the distributions of wild

¯ Clear Creek Ecological Management Unit salmon and steelhead stocks.
¯ Cow Creek Ecological Management Unit
¯ Bear Creek Ecological Management Unit, and
¯ Battle Creek Ecological Management Unit.

I                            DESCRIPTION OF THE

MANAGEMENT ZONE

I This ecological management zone provides habitats
for a significant variety of fish, wildlife, and plant
communities, including spring-, fall-, and late-fall-
run salmon, trout, lamprey,chinook steelhead native
resident lqsh, neotropical migratory birds, and native                                              ~"~ ....
anuran amphibians.

Important ecological processes and functions shared Location Map of the North Sacramento Valley Ecological
by the individual ecological units of the North Management Zoneand Units.
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LIST OF SPECIES TO BENEFIT FROM 1963, Clear Creek, prior to the construction of

RESTORATION ACTIONS IN THE Whiskeytown Dam, experienced floods of 6,000 cfs

NORTH SACRAMENTO VALLEY or’greater at least every 3 to 5 years. Larger floods of

ECOLOGICAL MANAGEMENT ZONE 9,000 cfs or greater were experienced about four
times, and three times floods occurred greater than

¯ spring-run chinook salmon 14,000 cfs. After completion of the dam in 1963,
¯ winter-run chinook salmon flood flows of 6,000 cfs were experienced twice,
¯ fall-run chinook salmon 8,500 cfs once, and one flood of 14,000 cfs occurred¯ late-fall-run chinook salmon once (U.S. Bureau of Reclamation 1999).¯ steelhead trout
¯ lamprey
¯ native anuran amphibians Historical Monthly Average Flow
¯ native resident fishes
¯ neotropical migratory birds

DESCRIPTIONS OF
ECOLOGICAL MANAGEMENT

UNITS                ,,
100 -

CLEAR CREEK ECOLOGICAL
MANAGEMENT UNIT                       o

Clear Creek is a major tributary to the Sacramento
River and drains approximately 238 square miles. It
originates in the mountains east of Trinity Lake and Clear Creek Streamflow, 1952-1992 (Dry year is the 20th percentile
flows into the Sacramento River near Redding. year; normal year is the 50th percentile or median year.)

Whiskeytown Reservoir stores natural creek flows Most of the Clear Creek and Trinity River water is
and water diverted from the Trinity River at Lewiston conveyed from Whiskeytown Lake to KeswickDam through the Clear Creek Tunnel. Whiskeytown Reservoir on the Sacramento River through the
Dam, constructed in 1963, is 10 miles upstream of Spring Creek Tunnel. Flows in Clear Creek belowMcCormick Dam. Whiskeytown Dam diverts more Whiskeytown Lake are maintained at 50 cfs from
than 80% of Clear Creek’s average natural flow to the January through October and 100 cfs in NovemberSpring Creek Powerhouse at Keswick Reservoir on and December, regardless of flow in the upperthe Sacramento River. watershed. Approximately 10 cfs are diverted from
The Clear Creek watershed has a natural flow pattern the lower river at McCormick Dam, 8 miles upstream
of high winter and low summer-fall flows, typical of of the confluence with the Sacramento River.
many Sacramento Valley streams that originate from Spawning gravel in the lower Clear Creek drainage
foothills instead of the Cascade or Sierra crests. The has been signhqcantly depleted by mining. Becausestream is nearly dry during summer and fall months recruitment of new gravel into this area is restricted
of low rainfall years. In wettest years, flows in winter by McCormick and Whiskeytown dams, Shasta
months average 1,000 to 2,500 cubic feet per second County adopted an ordinance in 1977 prohibiting
(cfs). In winter months of dry years, average monthly new gravel mines in Clear Creek below McCormick
flows reach only 100 to 250 cfs. In the driest years, Dam. Although the future of this ordinance is
winter monthly average flows reach only 20 to 35 cfs. uncertain, it constitutes the best protection for
Whiskeytown Dam, at the lower end of the spawning gravel. The existing gravel mining
watershed, receives water diverted from the Trinity operations have refrained from mining in theRiver by way of the Clear Creek Tunnel. floodplain for more than 4 years, allowing some
A value planning study by the U.S. Bureau of riparian reforestation to occur naturally.
Reclamation (1999) found that from 1941 through
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Before the construction of Whiskeytown Lake, Clear Sacramento River salmon population. In 1998, the
Creek delivered large amounts of gravel to the lower entire AFRP recommended flows from Whiskeytown
alluvial reaches and the Sacramento River. Flow Reservoir were provided. This resulted in significant
regulation since 1963 has greatly reduced the benefits to chinook salmon escapements, habitat
frequency of floodflows capable of moving bedload, availability, and water quality. In 1998, the fall-run
The instream gravel is not renewable, because gravel chinook salmon escapement was estimated at 4,258
from the upper reaches is trapped in the reservoir, fish. Since flows were first increased in 1995, the
Flow regulation has also allowed dense stands of average fall-run chinook return has increased 400
vegetation to encroach on the main channel, ~ercent.
particularly the lower 3 miles before the confluence.
This vegetation further reduces velocities and the
gravel transport capacity of the stream.

8

In 1980, the California Department of Water ~ 8
Resources (DWR) estimated that the average annual
instream extraction rate of sand and gravel was ~ 4
approximately 75,000 tons per year, equivalent to 20
times the natural transport rate. Subsequent field

2

observations in 1980 and 1994 suggest that gravel °~070 107s 19~0 l~s 1900
mining, flow ¯ regulation, and vegetative
encroachment combined to reduce the available Clear Creek Fall-run Chinook Salmon Returns, 1970-1999
gravel in Clear Creek. The average annual (CDFG1999).
contribution of gravel to the Sacramento River was Spring-run chinook could have historically migrated
estimated to be approximately 5,000 tons per year. to the uppermost reaches of Clear Creek above the
In recent year years, gravel operators have halted the town of French Gulch (Yoshiyama et al. 1996). In
practice of instream mining. During this same period, 1956, Azevedo and Parkhurst (1958) saw spring-run
gravels were distributed to the spawning area from chinook in Clear Creek for the first time since 1949.
tributary stream sources, stream meander, and Passage to the upper watershed was severely
artificially introduced gravel stockpiles. At this time restricted by the construction of McCormick-Saeltzer
there are two completed gravel injection projects and Dam around the turn of the then completelycentury,
one in progress, eliminated by the construction of Whiskeytown Dam

in 1964. It is likely the steel_head also ascended Clear
Spawning habitat restoration work in Clear Creek is Creek at least as far as French Gulch.
necessary. The work will require placing spawning
gravel at appropriate locations. Implementing this In spite of improved conditions, there are no spring-
restoration will require monitoring spawning gravel run chinook salmon in Clear Creek (California

determine whether it the needs of Fish and Game 1998) and the statusto successfullymeets Department
of adult salmon and steelhead. The CVPIA Clear of the steelhead population is unknown. Habitat in
Creek Restoration Program is addressing poor Clear Creek has the potential to support spring-run
instream spawning habitat resulting from gravel chinook and steelhead if passage at McCormick-
mining and blockage by Whiskeytown Dam. Habitat Saeltzer Dam is improved to allow adult fish access to
is being improved with spawning gravel introduction, the stream reach immediately below the
Gravel is being placed below Whiskeytown and Whiskeytown Dam. Operation of the dam can
Saeltzer dams every years. This gravel injection provide suitable cold-water habitat downstream to
program is expected to continue indefinitely, allow adult spring-run chinook to oversummer and

then spawn in the fall. The cold water would also
The abundance of fall-run chinook salmon spawners support juvenile salmon and steelhead rearing
in Clear Creek has increased during recent years when through the summer.
the fall flows have been increased by a factor of three.
During this interim flow increase, the spawning Restoring habitat and increasing flow releases from
population estimates have been between 7,000 and Whiskeytown Reservoir could significantly improve
9,000 representing 5% to 8% of the upper
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the present production of chinook salmon in Clear Ditch Company are negotiating the removal of
Creek. Steelhead populations would similarly benefit. Saeltzer Dam and the transfer of water rights to

Restoring the Clear Creek chinook salmon and
nearby location.

steelhead populations has been the focus of fishery COW CREEK ECOLOGICAL
management efforts in the upper Sacramento River MANAGEMENT UNIT
drainage below Shasta Dam for most of the
Twentieth Century. Interest and concern regarding Cow Creek flows through the southwestern foothills
the status of salmon and steelhead in this stream of the Cascade Range and enters the Sacramento
began shortly after the 1903 construction of the River 4 miles east of the town of Anderson in Shasta
McCormick Dam, located 6 miles upstream of the County. Cow Creek encompasses five major
Sacramento River. Early restoration efforts attempted tributaries: Little (North) Cow, Oak Run, Clover,
to provide suitable adult fish passage at McCormick Old Cow, and South Cow creeks. The drainage area
Dam, but as watershed and instream habitats is approximately 425 square miles, and the average
continued to decline, the need for additional habitat discharge is 501,400 acre-feet per year.
restoration efforts increased. The cumulative effects Cow Creek has a natural flow pattern of high winter
of water export, gold mining, gravel extraction, and low summer-fall flows, typical of many
timber harvest, road building, and the construction of Sacramento Valley streams that originate fromWhiskeytown Dam have contributed to the decline foothills rather than from the Cascade or Sierra crests.
of the Clear Creek anadromousfishery. Only in Near its mouth (where the gaging station is located),recent years has there been a recognition of the the stream is nearly dry during the summer and fallcomplexity of the problem and a multiagency months of dry years. USGS surface water recordscooperative effort.to seek corrective actions designed show the mean August flow of 35 cfs, September atto restore habitat and fish passage in Clear Creek.

45 cfs, and October at 131 cfs with a maximumLocal environmental groups and individuals have also August flow of 115 cfs and a minimum of I cfs.been. seeking solutions to the problems limiting Clear
Creek’s fishery potential. In wetter years, flows in winter months average

2,600 to 6,000 cfs. In winter months of dry years,
The California Department ofFish and Game (DFG) average monthly flows peak at 500 to 650 cfs. In themanages Clear Creek for fall- and late-fall-run driest years, winter monthly average flows reach only
chinook salmon and steelhead trout. The stream is 80 to 120 cfs. Small agricultural diversions contributeuniquely suited for intensive management becaus~ of to lower flows in summer and fall. A Pacific Gas andits ability to provide cool temperatures in the upper Electric Company (PG&E) hydropower project
reach and adequate flows in fall. The stream below
McCormick Dam is most suitable for fall- and late-
fall-run chinook salmon spawning, but unsuitable for Historical Monthly Average Flow
oversummering spring-run chinook salmon or for
year-round rearing of steelhead. Conditions above the
dam are suitable for steelhead and spring-run chinook ~4oo
salmon.

~1000 -
McCormick Dam impairs the up- and downstream ~ 800 -
passage of juvenile and adult anadromous fish. o~ 600-
Removal of the dam would improve passage and -
survival of chinook salmon and steelhead and =- 400-

improve the transport of natural sediments from the 200

stream reach above the dam to the lower reach. 0
J F M A M J J A S O N D

An important component of the Clear Creek [] Normal Year [] Dr~YearRestoration Program is the improvement of fish
passage at McCormick-Saeltzer Dam. The U.S. cow Creek Streamflow, 1953-1993 (Dry year is the 20th percentile

Bureau of Reclamation and the Townsend Flat Water year; normal year is the 50th percentile or
median year.)
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diversion reduces flow on a 10-mile section of the holding pools. Steelhead, however, could survive if
South Fork. provided access to the tributaries above the valley

floor. North Cow, Clover, and Old Cow Creeks have
In the past, Cow Creek has supported eight small natural bedrock falls that are either complete or
gravel mining operations. The lower 10 miles of partial barriers to anadromous fish.
channel is approximately 50% exposed bedrock.
Where bedload is deposited, it is generally only a thin Land use activities in the Cow Creek drainage include
veneer. Instream mining was eliminated with the agriculture, timber harvest, livestock grazing, and
passage of a Shasta County gravel mining ordinance, hydropower production. Loss of habitat and water
There has been no instream gravel mining in Cow diversions are largely the result of activities associated
Creek for at least 12 years. Because of the limited with livestock production. The only laddered dams
availability of gravel, the bedload transport rate was and screened diversions are part of hydropower
estimated to be 19,000 tons per year. facilities. Agricultural diversions are unscreened,

ditches are unlined and poorly maintained, and
Fall-run and late-fall-run chinook salmon spawn in grazing is destroying some of the riparian corridor
the creek on the valley floor and in all five tributaries, and causing excessive erosion.
Adult steelhead trout have been observed in South
Cow, Old Cow, and North Cow Creeks. Previous Population growth in the towns of Palo Cedro, Bella
management plans have estimated the potential of Vista, Oak Run, and Millville is resulting in increased
fall-run salmon in Cow Creek at 5,000 spawners; demand for domestic water and is affecting riparian
however, fall-run chinook salmon populations have habitat in the Cow Creek watershed. Measures are
been as high as 7,600. The average run size from required to protect the existing habitat from further
1953 to 1969 was 2,800 salmon. In recent drought damage associated with gravel extractions, water

there have been few salmon in Cow Creek creek-side and livestockyears, too diversions, development,
to make population estimates. No major diversions grazing. Cow Creek presents a unique opportunity to
exist in the fall-run spawning reach, and the average maintain and preserve fall- and late-fall-run salmon
monthly flow from October through December has and steelhead habitat while nearby development
actually increased since 1969. The decline in the Cow increases:
Creek fall-run salmon population coincides with
salmon population declines throughout the BEAR CREEK ECOLOGICAL

Sacramento River basin. There are no estimates for MANAGEMENT UNIT
late-fall-run chinook in Cow Creek. Bear Creek is a small, eastside tributary entering the

Sacramento River 5 miles below Anderson. The
8 stream has low streamflow in spring through fall
7 ..................................................... months of most years and flows year round at the

......... is above this bridge. During spring and summer, the
........... limited natural streamflow is further reduced by

2 .................................................... irrigation diversions in the lower reaches, where the
1 | | || ...................................... stream enters the valley floor. Adequate streamflows
0 .... ¯ . . in fall and spring are prerequisites for anadromous1960    1965    1970    1975    1980    1985    1990    1995

fish migration and reproduction.
Cow Creek Fall-run Chinook Salmon Returns, 1960-1999

(CDFG 1999). The limited runoff in this small stream makes it
difficult to meet the limited agricultural water

In 1992, DFG conducted stream surveys of four of. demands and instream flow needs ofanadromous fish
the five Cow Creek tributaries. Emphasis was placed simultaneously,especiallyin below-normalwater
on evaluating habitat for spring-run chinook salmon years. During above normal water years, there is aand steelhead trout holding, spawning, and rearing, reduced risk to juvenile salmon and steelhead duringThe survey results concluded that Cow Creek is not the spring diversion season, because irrigation watersuitable for spring-run chinook salmon because of
warm summer water temperatures and lack of large
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demands are reduced and the diversion rates are juvenile salmon and steel_head must emigrate early in
relatively small compared to the total streamflow, the season to survive.

Bear Creek has a natural flow pattern of high winter Salmon spawning surveys conducted during years
and low summer-fall flows, typical of many with sufficient flows to attract adult salmon indicate

Sacramento Valley streams that originate from that Bear Creek can support 150-300 spawning
foothills rather than the Cascade or Sierra crests. Near salmon. Steelhead have been observed in the creek,
its mouth (where the gaging station is located) the but no population estimates have been made.
’stream is nearly dry during summer and fall months
of low rainfall years. In wettest years, flows in winter Unscreened irrigation diversions operating during the

months average 1,100 to 2,000 cfs. In winter months juvenile emigration period for chinook salmon and
steelhead can significantly reduce survival rates.of dry years, average monthly flows reach only 30 to

70 cfs. In the driest years, winter monthly average BATTLE CREEK I=COLOGICAL
flows reach only 20 to 35 cfs. Small agricultural ]~I~N~GEMENT UNIT
diversions contribute to lower flows in summer and
fall. Battle Creek enters the Sacramento River

approximately 5 miles southeast of the Shasta County
Historical Monthly Average Flow town of Cottonwood. It flows into the Sacramento

Valley from the east, draining a watershed of
approximately 360 square miles.

140
Battle Creek has a natural flow pattern of high winter

t2o and moderate summer-fall flows, typical of Mount
00 Shasta-Cascade spring-fed streams. Near its mouth~~ 80

(where the gaging station is located), the stream has
~ 80 average flows of 240 to 260 cfs in summer and fall.
" 40 Even in the drieryears, flows are more than 150 cfs.

20 In wettest years, flows in winter months average
0 1,200 to 2,400 cfs. Battle Creek has the best

J F M A M J J A S O N 0 connection between the river and mountainous areas
of any Sacramento River ecological management unit.

[] Normal Yoar ~ Dry Year PG&E operated a series of small run-of-the-river
Bear Creek Streamflow, 1960-1967 (Dry year is the 20th percentile hydroelectric diversions that divert up to 98% of the

year; normal year is the 50th percentile or median year.)

Bear Creek is able to support populations of fall-run Historical Monthly Average Flow
chinook salmon only when early fall rains create
suitable conditions for passage over shallow riffles and
allow access to the limited spawning habitat. Because
of low and warm streamflow conditions in spring,

6

,
1

o1960 1965 1970 1975 1980 1985 1990 1995

Bear Creek Fall-run Chinook Salmon Returns, 1960-1999
(CDFG 1999). Battle Creek Streamflow, 1963-1993 (Dry year is the 20th percentile

year; normal year is the 50th percentile or
median year.)
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I
stream’s baseflow and a much smaller portion of the suffers from spawning populations too large for
wet season flow. Under and interim agreement, the available habitat. The blockage of the fall-ran

I required minimum fishery releases to the creek are chinook salmon migration at the hatchery and the
increased by a factor of 10 at three diversions in a 17- effect of low flows caused by PG&E’s hydropower
mile section of the creek system, operations have combined to reduce salmon and

steelhead populations above the hatchery to remnanti PG&E owns and operates the Battle Creek project,
which consists of two small storage reservoirs, four

status.

unscreened hydropower diversions on the North Fork There is one large, unscreened agricultural diversion

I Battle Creek, three unscreened hydropower diversions (Battle Creek Diversion). DFG constructed a screen
on South Fork Battle Creek, a complex system of for this diversion, but because of landowner concerns,
canals and forebays, and five powerhouses, installation of the screen was delayed. The screen has

I ERP proposes to restore important ecological
recently beeninstalled.

functions and processes and habitats in a step-by-step Restoring the remnant populations of naturally
approach over several years. Restoration of these spawning chinook salmon and steelhead located
ecosystem elements will permit the restoration of above the fish hatchery barrier dam to a healthy
anadromous fish in the basin. In addition, restoration status can be done in a manner that integrates the
will require disease management measures for the fish beneficial uses of hydropower production and

I hatchery water supply. As the range of anadromous aquaculture in the watershed. Physical and
fish in the watershed is increased, additional efforts operational changes of PG&E’s projects include
will be directed at fish screens, fish ladders, hatchery screening or removing the diversions on the North
water supply management, and increased releases of Fork and South Fork of Battle Creek, increasing
water hydroelectric approach project diversions, stoppingfrom diversions.The releases from and
will first restore the stream reach capabl~ of removal of stream gravel that accumulates at project
supporting all types of anadromous fish. This diversions.
approach will restore approximately one-half of the
available anadromous fish habitat without subjecting Anadromous fish have historically migrated above the

the hatchery to increased disease risk or degrading hatchery during minor and major storm events each

i the quality of the hatchery water supply, year which flood out the hatchery barrier dam and
when the fish ladder at the barrier dam has been

Before development, Battle Creek was one of the opened for four to five months during past years. The
most important chinook salmon spawning streams in Coleman Hatchery Development Plan proposes a

I the Sacramento Valley. Runs of fall-, winter-, and phased installation of an ozone sterilization system.
spring-tun chinook salmon and steelhead were found The present level ofozonation at Coleman Hatchery
there. Natural spawning of salmon and steelhead in (10,000 g.p.m.) is sufficient to sterilize all the water
Battle ~Creek between the Coleman National Fish needed to produce the early life stages of chinook
Hatchery weir and the mouth is still significant but salmon and steelhead and one-third of the water

necessary to produce juvenile fish. The environmental

I 10o documents and preliminary funding arrangements
have been completed to begin the construction of the

8o remaining two-thirds of the water supply needed for

i ~ ~o
juvenile fish production.

~ 40 The restoration of naturally produced runs of
anadromous frsh in Battle Creek can be conducted in

i
20 a manner compatible with the phasing in of the

°1~6o 1~5 1~70 1~5 1080 1085 1900 ~995 2000
ozone treatment plant. If those races of salmon that
represent a significant disease risk are restricted

I Fall-run Chinook Salmon Returns to Battle Creek Below through seasonal fish ladder closures to the first 17-
Coleman National Fish Hatchery, 1960-1999 mile reach of Battle Creek above the hatchery for the

(CDFG 1999). initial phase of restoration, a hatchery water supply
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can be maintained and the capacity to supply the Restoration of Battle Creek’s anadromous £~sh habitat
balance of the hatchery water supply that will not be above the valley floor will focus on restoring spring-
treated with ozone can be reached. It will be run chinook salmon and steelhead trout. These
necessary to improve the reliability of the Coleman actions will be sufiqcient to provide for the
Canal water supply, requirements of winter-run chinook salmon that may

The fish hatchery, located approximately 6 miles
return to Battle Creek.

upstream of the mouth of Battle Creek, is operated Surveys conducted before the construction of Shasta
by the U.S. Fish and Wildlife Service (USFWS). It Dam indicate that, with sufficient water, the stream
was constructed by Reclamation as partial mitigation reaches above the fish hatchery could provide
for theconstructionofShastaDamandproducesfall~ spawning habitat for more than 1,800 pairs of
run chinook salmon, late-fall-run chinook salmon, salmon. The stream reaches up to MacCumber Dam
and steelhead trout. Winter-run chinook salmon, a are not reachable by anadromous fish because of
federally and State-listed endangered species, was also barriers. The anadromous reach in the North Fork
successfully propagated in small numbers at the Battle Creek extends up to approximately two miles
hatchery to supplement the wild population. The above the North Fork Battle Feeder Dam. The recent
winter-run chinook arthqcial propagation program at (1991) evaluation of spawning habitat in the portions
Coleman was stopped and is in the process of being of Battle Creek watershed accessible to anadromous
moved to a new facility at the base of Shasta Dam. fish above Coleman Hatchery Fish Barrier estimate
This is scheduled to be operational in early 1998. 166,000 square feet of spawning gravel. Potentially,

this much spawning habitat could accommodate

~ C~T.D
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I

3,500 spawning pair. The North Fork of Battle recommends reestablishing floodplains in the lower
Creek, Eagle Canyon in particular, contains deep, stream reaches to allow stream channel meander,

I cold, and isolated pools ideal for holding spring-run sediment transport and deposition, and a healthy
chinook salmon throughout summer. Because of the riparian corridor. Actions to maintain and restore
critically low numbers of spring-run chinook salmon healthy riparian zones include providing shaded

I and steelhead in the Sacramento River drainage, any riverine aquatic habitat and woody debris and
expansion of available habitat for these fish has a high maintaining biologically productive gravel beds for
priority, fish spawning and invertebrate production.

I From 1985 through 1989, adult fall-run chinook ERP envisions that the fish, wildlife, and riparian
salmon, surplus to the fish hatchery egg-taking needs of the North Sacramento Valley Ecological
needs, were released into Battle Creek above the Management Zone will be met and an acceptable

I hatchery weir to spawn naturally. Because of level of ecosystem health will be achieved when the
potential disease problems at the hatchery related to following visions have been satisfactorily attained.
decomposing carcasses, the fish ladders on PG&E’s
two lowermost diversions (Wildcat Diversion on the VISIONS FOR ECOLOGICAL

I North Fork and Coleman the Southon Fork) MANAGEMENT UNITSwe/~e

closed. This action prevented fish from ascending into
the area above the hatchery water supply intake and CLEAR CREEK ECOLOGICAL

I eliminated the possibility of salmon migrating into MANAGEMENT UNIT
the middle or upper reaches of those streams.

The vision for the Clear Creek Ecological

I VISION FOR THE ECOLOGICAL Management Unit is to restore flows from

MANAGEMENT ZONE Whiskeytown Dam to allow successful upstream
passage of chinook salmon and steelhead to historical

The vision for the North Sacramento Ecological habitat, restore sediment transport and gravel

I Zone is recruitment in the stream channel, and establish aManagement to restore importantfishery,
wildlife, and plant communities to a healthy clearly defined stream meander zone, and riparian
condition. To attain this vision, the Ecosystem and riverine aquatic plant communities.

I The potential of providing sustainable and resilientRestorationProgramPlan recommendsdeveloping
and implementing comprehensive watershed
management plans for the streams in this zone, which

ecological processes and habitats will be enhanced by
developing a locally sponsored watershed

I will restore important ecological processes that create
management planning process for this unit.

and maintain habitats for fish, wildlife, and plant
communities. CLEAR CREEK WATERSHED DEMONSTRA-

I TION PROGRAM: Clear Creek has tentatively been
The vision focuses on restoring spring-run chinook selected as a demonstration watershed for the
salmon and steelhead to population l~vels of the late CALFED Stage 1 (first seven years) Implementation
1960s and early 1970s. To achieve this vision, ERP Program. During Stage 1, CALFED will support and

I recommends increased protection for naturally bolster ongoing efforts to implement a successful
produced chinook salmon and steelhead as they rear management and rehabilitation effort within this
and migrate downstream from the natal areas to the watershed so that lessons learned in this watershed

I mainstem Sacramento River. This would involve can be applied to similar watersheds.
improving passage at water diversion structures;
installing positive-barrier fish screens to protect Clear Creek has some interesting attributes that have
juveniles; and providing sufficient flows for contributed to its selection.I migration, holding, andspawning, rearing.

¯ The upper watershed is in mixed private and
Gravel extraction is a significant problem in many federal ownership and is included in the

I areas of this ecological management zone, and a President’s Northwest Forest Planning effort.

_ cooperative effort is needed to relocate this activity to
sites away from the active stream channels. ERP also
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¯ The watershed is addressed by the Northwest program to relocate gravel extraction operations to
Sacramento Province Advisory Committee areas outside the active stream channel.
comprised of representatives of federal agencies~

such as the U.S. Forest Service, U.S. Fish and
Actions on Cow Creek include obtaining flow

Wildlife Service, Bureau of Land Management agreements, screening diversions to protect all life

and others, stages of anadromous fish, improving fish passage at
agricultural diversion structures, and fencing selected

¯ Streamflows in Clear Creek below Whiskeytown riparian corridors in the watershed to exclude
Dam are controlled largely by the U.S. Bureau of livestock and promote riparian regeneration.
Reclamation.

BEAR CREEK ECOLOGICAL
¯ Restoration of Clear Creek is specified in the MANAGEMENT UNIT

Central Valley Project Improvement Act.
The vision for the Bear Creek Ecological

¯ Clear Creek supports chinook salmon and with Management Unit will emphasize restoring and
restoration could support spring-run chinook maintaining important ecological processes, such as
salmon and steelhead, streamflow and sediment supply. Steelhead trout is

¯ Strong localinterestinthewatershed, an important species that will benefit from
improvements related to fish passage and

¯ Many ongoing restoration activities and efforts immigration and holding, spawning, and rearing
such as land acquisition, water acquisition, and habitats. The individual value of Bear Creek is small,
passage improvement, but, cumulatively, the values of streams such as this

can be integral and valuable in restoring ecological
Cumulatively, an investment in Clear Creek during health to the Bay-Delta system, particularly for the
Stage 1 will provide direct benefits to the creek and steelhead trout and fall-run chinook salmon
provide the types of restoration information needed resources. Recent, but limited field studies, have
to move the Ecosystem Restoration Program into shown that in some years lower Bear Creek can
subsequent implementation phases successfully. A provide valuable non-natal rearing habitat for
few of the lessons to be learned in the Clear Creek
watershed include how to improve overall watershed

juvenile salmonidso

health; how to integrate local, state, federal, and ERP recommends a cooperative program with water
private efforts in a large-scale restoration program; users for a mutually acceptable flow schedule that
how to design and implement actions to benefit would not only provide protection for downstream
spring-run chinook salmon and steelhead; and how migrating salmon and steelhead but recognize the
best to manage ecological processes such as sediment needs of agriculture. This could be accomplished
transport and stream meander in a highly modified through conjunctive use of groundwater.
streamsystem.

BATTLE CREEK ECOLOGICAL
COW CREEK ECOLOGICAL MANAGEMENT UNIT

MANAGEMENT UNIT
The vision for the Battle Creek Ecological

The vision for the Cow Creek Ecological Unit Management Unit includes support for a local
includes reducing adverse effects of timber harvest, watershed conservancy and developing and
erosion, and cattle grazing on the stream and riparian implementing a comprehensive watershed
system and maintaining or restoring streamflows management plan, increasing flows, improving the
during important periods of the year to allow fish water supply to Coleman National Fish Hatchery,
migration, spawning, and rearing of fall-run chinook removing diversion dams or installing new ladders,
salmon and steelhead trout. A comprehensive and installing positive-barrier fish screens to protect
watershed management plan developed and juvenile chinook salmon and steelhead.
implemented at the local level would assist in
restoring this creek. In addition, sediment in the Improving water management operations and

creek is limited, and ERP recommends a cooperative installing positive-barrier fish screens will provide
large benefits to many aspects of the ecological
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processes and fish and wildlife in the watershed, most ofthefloodplain. The larger events occur within
ERPP also envisions that Battle Creek will provide 5-, 10-, 50-year or longer intervals. This recurrent

I much-needed habitat for steelhead trout and spring- flood cycle maintains the stream channel, allows the
run chinook salmon, in addition to maintaining its stream to contact higher gravel terraces, supports
existing importance to fall- and late-fall-run chinook, riparian regeneration, and allows the stream channel

i to migrate. The vision is that the floodplains of
VISIONS FOR ECOLOGICAL streams in the North Sacramento Valley Ecological

PROCESSES Management Zone will be maintained at levels that
permit recurrent floodplain inundation.

CENTRAL VALLEY STREAMFLOW: Healthy
instream flows are sustained to restore ecological C E N T R A L V A L L E Y S T R E A M

processes and functions that maintain habitats and TEMPERATURES: Chinook salmon and steelhead

support aquatic species. Streamflows shape channels, are dependent on specific stream temperatures.

support riparian vegetation, provide habitat for fish, Optimum spawning and egg incubation typically

and transport young fish downstream. Healthy occurs at 52°F while optimum rearing temperatures

streamflow patterns in the streams tributary to the are slightly higher. Temperature requirements also
vary among chinook runs, species, and life stage. Theupperreachof theSacramentoRiverbelow Keswick

Dam would emulate natural flow patterns, with late- vision for stream temperatures is to provide sufficient

winter/early-spring flow events and sustained flow flows to sustain cool water during important life

I well into the summer. The vision is that stre~nflow stages to support all life stages of chinook salmon,

will be provided at levels that activate ecological steelhead, and other aquatic organisms.

processes that shape the stream channels and sustain
VISION FOR HABITATSI riparian and riverine aquatic habitat, transport

sediments, and sustain juvenile anadromous fish RIPARIAN AND RIVERINE AQUATIC: Riparian
during the summer, and ¢iverine aquatic habitats support a wide diversity

i COARSE SEDIMENT SUPPLY: The supply of of aquatic and terrestrial species. Healthy riparian

sediments to the streams in the North Sacramento corridors provide a migratory pathway between lower
and higher elevation habitats for terrestrial species,Valley Ecological Management Zone support stream

channel maintenance and sustain riparian and riverine such as mammals and birds. Shaded riverine aquatic

aquatic habitats. This sediment includes gravel for habitat provides important habitat complexity in the

£tsh spawning and invertebrate production The vision stream, which includes shade and escape cover for

I is that processes to provide a continual supply of juvenile fish. The vision for riparian and riverine

coarse sediments will be restored, reactivated, or aquatic habitat is that riparian corridors will be
maintain and restored by improvements in sediment

supplemented,                                          transport, stream meander, reconnecting streams

I STREAM MEANDER: Streams in the North with their floodplains, improved grazing and other
Sacramento Valley Ecological Management Zone land use practices, and by the creation of extensive
exhibit a natural tendency to meander. This provides riparian protection zones.

I for the continual supply of coarse sediments,
regeneration of the riparian corridor, and the FRESHWATER FISH HABITAT: Freshwater fish

rejuvenation of gravels used for fish spawning and habitat is an important component needed to ensure

invertebrate production. The vision is that stream the sustainability of resident native and anadromous
fish species. The upper sections of these creeks aremeandercorridorswill beestablishedor maintained

to provide much of the needed sediments andtypical of salmon-steelhead streams while the lower

habitats for fish, wildlife, and plant communities, sections are typical of fall chinook salmon spawning

I streams (Moyle and Ellison 1991). The vision is that
NATURAL FLOODPLAIN ’AND FLOOD the quality of freshwater fish habitat in these creeks
PROCESSES: River-floodplain interactions are will be maintained through actions directed at

i important ecological events that occur at varying streamflows, coarse sediment supply, stream
intervals, ranging from annual inundation of some of meander, natural floodplain and flood processes, and
the floodplain to flow or flood events that inundate

i Volume I1: Ecosystem Restoration Program Plan
--~ ~Y-DF~TX North Sacramento Valley Ecological Management Zone Vision

~ Pao~ Ju/y 2000

I 198

C--02501 6
C-025016



maintaining and restoring riparian and riverine North Sacramento Valley Ecological Management
aquatic habitats. Zone is to establish cboperative and coordinated

eradication programs that allow theregeneration of
ESSENTIAL FISH HABITAT: Clear, Cow, Bear, native plant species and communities.
and Battle creeks have been identified as Essential
Fish Habitat (EFH) based on the definition of waters HARVEST OF FISH AND WILDLIFE: The legal
currently or historically accessible to salmon and illegal harvest of chinook salmon and steelhead
(National Marine Fisheries Service 1998). The vision can reduce the number of spawning ftsh and impair
is for EFH is to maintain or restore substrate other efforts to restore and rebuild spawning
composition; water quality; water quantity, depth populations. The vision for illegal harvest in the
and velocity; channel gradient and stability; food; North Sacramento Valley Ecological Management
cover and habitat complexity; space; access and Zone is to implement a stronger enforcement and
passage; and flood plain and habitat connectivity, public education program. The vision for legal

harvest is to develop harvest strategies that assist in
VISIONS FOR REDUCING OR the restoration of anadromous fish species.
ELIMINATING STRESSORS ARTIFICIAL PROPAGATION OF FISH: The

WATER DIVERSION: Water diversions reduce the production of chinook salmon and steelhead at
quantity of flow below the diversion point and cause Coleman National Fish Hatchery on Battle Creek
direct mortality by entraining young fish. The vision supports important sport and commercial fisheries
for water diversion and unscreened diversion in the and mitigates loss of salmon and steelhead habitat
North Sacramento Valley Ecological Management that resulted from the construction of Shasta Dam.
Zone is that suf~cient flow will remain below Due to release practices, hatchery fish from Battle
diversion points to permit the successful up- and Creek and other Central Valley hatcheries
downstream migration of adult and juvenile fish, and supplement the numbers of naturally spawning
that water will be diverted through state-of-the-art salmon and steelhead in the Sacramento River and its

barrier fish screens to reduce loss of juvenile tributaries. Hatchery salmon and steelhead maypositive
fish. impede the recovery of wild populations by

competing with wild stocks for resources. Hatchery-
DAMS AND OTHER STRUCTURES: Instream raised stocks, because of interbreeding, may not be
structures frequently impair the upstream and genetically equivalent to wild stocks or may not have
downstream passage of anadromous fish. The vision the instincts to survive in the wild. If these stocks
for the North Sacramento Valley Ecological breed with wild populations, overall genetic integrity
Management Zone is that the connections between suffers. The vision for artificial production in the
upstream holding, spawning, rearing, and migration North Sacramento Valley Ecological Management
habitats andthe Sacramento River will be Zone is to implement hatchery practices that
reestablished, improved,    maintained,    and contribute to the recovery of naturally spawning
reestablished on some streams to permit populations of salmon and steelhead.
unobstructed fish passage.

VISIONS FOR SPECIES
GRAVEL MINING: Gravel mining can greatly
reduce the quality and quantity of coarse sediments SPRING-RUN CHINOOK SALMON: The vision
in the streams of the North Sacramento Valley for spring-run chinook is to recover this State and
Ecological Management Zone. The vision is that federally listed threatened species, achieve naturally
gravel mining operations in the active stream channel spawning population levels that support and
will be reduced and relocated to alluvial deposits maintain ocean commercial and ocean and inland
outside the active stream channel, recreational fisheries, and that fully use existing and

INVASIVE RIPARIAN AND MARSH PLANTS: restored habitats. Spring-run chinook are dependent

Invasive riparian plants can outcompete and displace on late-winter/early-spring flows for upstream

native vegetation. Often, these invasive plants have passage, deep pools and cool water for oversummer

little or no value to native fish or wildlife species. The survival, and quality gravel for successful spawning in

vision for reducing invasive riparian plants in the the fall. The vision for spring-run chinook salmon in
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I
the North Sacramento Valley Ecological flows, stream temperatures, and habitat quality will
Management Zone is that stream flows, stream be maintained or restored to a level that will support

I temperatures, and habitat quality will be maintained adult and juvenile populations.
or restored to a level that will support adult and
iuvenile populations. LAMPREY: The vision for lamprey is to maintain

and restore population distribution and abundance to

I WINTER-RUN CHINOOK SALMON: The vision higher levels than at present. The vision is also to
for winter-run chinook salmon is to establish a self- understand life history better and identify factors in
sustaining population in Battle Creek to accelerate the North Sacramento Valley Ecological
the recovery of this State and federally listed Management Zone which influence abundance.
endangered species. The vision includes improved Lamprey are a California species of special concern.
adult passage to upstream holding and spawning Because of limited information regarding their status,
areas, high quality rearing of juvenile fish, limited distribution, and abundance, the vision is that
interactions with hatchery produced fish, and no additional monitoring or research will provide the
threat of disease contamination from the operation of data necessary to manage these species and their
Coleman National Fish Hatchery. habitat better.

I FALL-RUN CHINOOK SALMON: The vision for NATIVE ANURAN AMPHIBIANS: The vision for
the fall-run chinook salmon is to recover all stocks, the native anuran species is to stop habitat loss and

I Fall-run chinook depend on late-summer and fall the introduction of other species that prey on the
streamflow for access to spawning areas in the lower different life stages of these amphibians. Ongoing
stream reaches. Habitat suitability is influenced by surveys to monitor known populations and find
water temperatures. The vision for fall-run chinook additional populations is essential to gauge the healthI in Sacramento Valley Ecological        of species in group. Tosalmon the North the this stabilizeandincrease
Management Zone is that stream flows, stream anuran populations, non-native predator species
temperatures, and habitat quality will be maintained should be eliminated from historic habitat ranges.
or restored to a level that will support spawning and Increasing suitable habitat and maintaining clean
juvenile rearing through late spring, water supplies that meet the needs of the various

LATE-FALL-RUN CHINOOK SALMON: The
species in this group is essential.

vision for late-fall-run chinook salmon is to recover NATIVE RESIDENT FISH: The vision for native
this run which, along with fall-run chinook, is a resident fish species is to maintain and restore by
candidate species under the ESA. Late-fall-run distribution and abundance of species such as

I chinook typically depend on winter stream flows and Sacramento blackfish, hardhead, tuleperch,
quality spawning gravel. The vision for late-fall-run Sacramento sucker, and California roach.
chinook salmon in the North Sacramento Valley
Ecological Management Zone is to improve ecological NEOTROPICAL MIGRATORY BIRDS: The vision

processes that create and maintain spawning habitat for neotropical migratory birds is to maintain and
increase populations through restoring habitats onand reduce sources of mortaliry that diminish survival

of juvenile and adult fish.                              which they depend.

STEELHEAD: The vision for Central Valley PLANT SPECIES AND COMMUNITIES: The

steelhead is to recover this federally listed threatened vision for plan species and communities is to protect

I species and achieve naturally spawning populations of and restore these resources in conjunction with efforts

sufficient size to support inland recreational fishing at to protect and restore riparian and riverine aquatic

that use fully existing and restored habitats. Juvenile        habitats.

I steelhead are dependent on cool water for VALLEY ELDERBERRY LONGHORN BEETLE:
oversummer survival, late-winter/early-spring flows The vision fr the valley elderberry longhorn beetle is
for downstream passage, and quality gravel for to recover this federally listed threatened species by

i successful spawning in the late winter/early spring, increasing its populations and abundance through
The vision for steelhead in the North Sacramento restoration of riparian systems.
Valley Ecological Management Zone is that stream
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INTEGRATION WITH OTHER problem areas and assist in obtaining funding for

RESTORATION PROGRAMS feasibility studies, environmental permitting, and
project construction. The vision will help DFG as it

LOCAL WATERSHED PLANNING progresses toward doubling the number of

GROUPS anadromous fish over the number present in 1988.

Maintaining and restoring the ecological health of the CENTRAL VALLEY PROJECT

ecological units in the North Sacramento Valley IMPROVEMENT ACT
Ecological Management Zone will depend heavily on The U.S. Fish and Wildlife Service and the Bureau of
local watershed groups, including local landowners, Reclamation (Reclamation) are implementing the
concerned individuals, and local resource experts. The Central Valley Project Improvement Act (CVPIA),
watershed planning groups in this Ecological which provides for restoring habitats and species and
Management Zone include the Clear Creek eliminating many stressors. Key elements of the
Coordinated Resources Management ’Program CVPIA program include the Anadromous Fish
fostered by the Western Shasta Resource Restoration Program (USFWS 1997) and the
Conservation District, the Battle Creek Watershed Anadromous Fish Screening Program. Other
Conservancy, and the Battle Creek Working Group. elements are directed at spawning gravel
Additional groups are needed to sponsor watershed replenishment, fish passage, water temperature
planning and restoration on Cow and Bear Creeks. control in the reach between Keswick Dam and the
Ecosystem restoration efforts in the North Red BluffDiversion Dam (RBDD), water acquisition,
Sacramento Valley Ecological Management Zone will and other measures that will contribute to health of
be linked to cooperation from resource agencies, such the Sacramento River and Sacramento-San Joaquin
as DFG, DWtL USFWS, and the National Marine Delta Ecological Management Zones.
Fisheries Service (NMFS), as well as participation and The vision for the North Sacramento Valley
support from Reclamation, the U.S. Natural Ecological Management Zone will contribute to and
Resources Conservation Service, and private benefit from the Anadromous Fish Restoration
organizations, water districts, and individual Program (AFRP), which strives to double the natural
landowners. These groups are expected to work production of anadromous f~sh in the system over the
together to maintain and restore streamflows and fish average production from 1967 through 1991.
and wildlife habitat, reduce the impacts of diversions,
and minimize poaching and habitat and water quality Reclamation is willing to assist in restoring Clear
degradation in basin streams. In support of this Creek fish habitat by providing additional water from
effort, cooperating agencies should seek funding for Whiskeytown Reservoir. The amount of water
enhancing streamflows, reducing fish passage committed to maintain salmon and steelhead in this
problems, screening diversions, restoring habitats, creek is presently recommended not to exceed 200 cfs
and increasing Fish and Game Code enforcement to from October 1 through June 1 and 150 cfs from
protect recovering populations of salmon and June 2 to September 30. Flows are being evaluated to
steelhead, determine the instream flow necessary to achieve the

strategic objective. Because passage and McCormick-
SALMON, STEELHEAD TROUT AND Saeltzer Dam has not yet been achieved, AFRP

ANADROMOUS FISHERIES recommended flows had not been implemented for
PROGRAM ACT Clear Creek until 1999. (USBR and DWR 1999).

Established in 1988 by Senate Bili’2261, this Act CALFED BAY-DELTA PROGRAM
directs the California Department of Fish and Game
to implement measures to double the numbers of CALFED has funded eight ecosystem restoration

salmon and steelhead present in the Central Valley projects in the North Sacramento Valley. Most
(DFG 1993, 1996). The DFG’s salmon and steelhead projects improve fish passage. One project improves

restoration program includes cooperative efforts with fish passage on Clear Creek by removing McCormick

local governments and private landowners to identify Seltzer Dam. The most signi~cant project in the Zone
will re-open 42 miles offish habitat on Battle Creek
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by removing five diversion dams and laddering and or providing compensation for forgone power
screening another three dams. production. This includes negotiating and renewing

an existing interim flow agreement between the
LINKAGE TO OTHER Department of the Interior and PG&E, and includes

ECOLOGICAL MANAGEMENT a provision for the release of 10 cfs at the Asbury

ZONES
Pump on Baldwin Creek, a dewatered Battle Creek
tributary that provides steelhead habitat. In the

The North Sacramento Valley Ecological longer-term, this action also include increasing flows
Management Zone is most closely linked to the at the Inskip Diversion Dam and South Diversion
Sacramento River Ecological Management Zone and Dam.
exhibits a high degree of connectivity through the TARGET 4: Augment flow in Bear Creek by 10 to
confluences of Clear, Cow, Bear, and Battle creeks 20 cfs (~).with the Sacramento River Ecological Management
Zone. PROGRAMMATIC ACTION 4A: Increase Bear

Creek flow by purchasing water from willing sellers
RESTORATION TARGETS AND or providing alternative sources of water to diverters

PROGRAMMATIC ACTIONS during important fish passage periods in spring and
fall.

ECOLOGICAL PROCESSES
RATIONALE: Tile streams in the North Sacramento

CENTRAL VALLEYSTREAMFLOWS Valley Ecological Management Zone provide
extremely valuable habitat for spring-ran chinook

PROGRAMMATIC TARGET: More closely emulate
salmon and sreelbead trout. One o~’the key attributes

the seasonal streamflow patterns in Clear, Cow, and ofsrreamflow in this ecological zone is providing for
Battle Creeks in most year types by providing or successfu/upstream passage o£adu/r fish. Water ismaintaining flows that mobilize and transport diverted from the streams in this zone during periods
sediments, allow upstream and downstream fish that impair upstream passage conditions andpreventpassage, create point bars, and contribute to stream fish from reaching knporrant oversummering orchannel meander and riparian vegetation succession, spawning habitats. Acquiring water from willing
TARGET 1 : Increase flow in Cow Creek by 25 to implementing programs to providese/ders and

50 cfs, corresponding to the natural seasonal runoff alternative sources of water during L~nporranr periods
pattern, and maintain 25 to 75 cfs during October are direcr approaches ro solving this problem. For
(@@). example, narura/flow in Bear Creek is often less than

the combined water rights of diverrers, resulting in
PROGRAMMATIC ACTION 1A: Increase flow in total dewatering of the creek in the valley reach
Cow Creek by purchasing water from willing sellers during critical periods For chinook salmon.
or implementing a conjunctive groundwater
program. The recommended AFRP flows for C!ear Creek, as

specified in Target 2, shou/d be implemented
TARGET 2: Increase flow in Clear Creek to 150 to immediately. Because steelhead and spring-run
200 cfs from October 1 to May 31 and to 100 to chinook salmon do not bare access ro the better
150 cfs from June 1 to September 30 (@@). quality habitat upstream of McCormick-Saeltzer
PROGRAMMATIC ACTION 2A: Develop a Dam, ir is aid the more imperative that adequare
cooperative program to improve flow in Clear Creek flows be provided to restore some conditions in the

by increasing releasesfrom Clair Hill and reach immediately below McCormick-Saeltzer Dam.

Whiskeytown Dams. CENTRAL VALLEY STREAM
Target 3: Augment flow in Battle Creek by 25 to 50 TEMPERATURES
cfs (@@). TARGET 1 : Maintain suitable water temperatures
PROGRAMMATIC ACTION 3A: Increase flow in in Clear Creek for spring-run chinook and steelhead
Battle Creek by purchasing water from willing sellers holding, spawning, and rearing (@@@).
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PROGRAMMATIC ACTION 1A: Maintain 56°F TARGET 3: Increase existing levels of erosion and
to approximately 3 miles downstream of McCormick- gravel recruitment in Cow Creek by 5 to 10 tons per
Saeltzer Dam from June through September. year (’~).

P=ATIONALE: W/hiskeytown Dam provides an PROGRAMMATIC ACTION 3A: Develop a
excellent opportunity ro provide cold water releases cooperative program to protect existing gravel and
from the lower depths of the reservoir to maintain bedload movement in Cow Creek to maintain and
adequate temperatures in downstream reaches, increase future spawning gravel and sediment input
Because salmon and steelhead cannot access the to the Sacramento River by 5 to 10 tons per year by
higher quality habitat in Clear Creek because of the evaluating the need or opportunity to acquire or
blockage at McCormick-Saeltzer Dam, greater relocate existing gravel mining operations.
releases will need to be made from VYhiskeytown
Dam to provide adequate temperatures in the reach I:~TIOI~.E: Replenishing gravel supplies to a level

below McCormick-Saeltzer Dam. Preliminary results sufficient ro support target populations of salmon and

from an ongoing temperature modeling study steelhead will help to improve populations to

indicate that the AFRP recommended r’1ows have the desirable levels and to maintain such levels once

for achieved. Replenishing gravels to maintain channel-potential provide adequateto temperatures
spring-m_n c~’nook and steelhead in most of the reach forming processes and stream meanders will help to

maintain fish and wildlife habitats, aquatic algae andbetween "T¢’hiskeyrown and McCormick-Saeltzer
dams. However, higher releases are necessary toinvertebrate production, and streamside vegetation

achieve adequate temperatures below McCormick- (California Department off, rarer Resources 1980). A

Saelrzer Dam, and should be provided until predevelopmenr level of gravel recmitmenr should be

McCormick-Saeltzer Dam is removed or modified to adequate to restore the natural ecological processes

allow passage, supported by gravel recruitment, but may require
experimenting, monitoring, and experience to

COARSE SEDIMENT SUPPLY determine the exact amount of gravel supplies
necessary to meet the objective. Sediment

TARGET 1 : Maintain existing levels of erosion andsupplementation programs, particularly in CAear
gravel recruitment in streams of the NorthCreek, need ro be integrated with downstream
Sacramento Valley Ecological Unit and, where channel forming processes, which will be subject ro
necessary, supplement gravel recruitment through adaptive management, as well as to a different set of
adaptive management and monitoring (~). indicators, monitoring, and focused research.

PROGRAMMATIC ACTION 1 A: Cooperatively Rivers with a natural shape and hydrologic condition
develop appropriate land use plans that allow the generally support the most diverse mixture of
natural recruitment of sediments to streams in the habitats and fish and wildlife species and are the most
North Sacramento Valley Ecological Management resilient to natural or human disturbance.
Zone.

STREAM MEANDER
TARGET 2: Increase existing levels of erosion and
gravel recruitment in Clear Creek by 25 to 50 tons PROGRAMMATIC TARGET: Preserve or restore
per year (~). the 50- to 100-year floodplain and existing channel

meander characteristics of Clear Creek, particularly in
PROGRAMMATIC ACTION 2A: Develop a low-gradient areas where most sediment deposition
cooperative program to improve gravel quality and occurs and where stream channel meander is most
quantity in lower Clear Creek to maintain high- pronounced.
quality spawning conditions for fall-run and late-fall-
run chinook salmon by evaluating the addition of TARGET 1 : Creat.e a more defined stream channel
5,000 to 10,000 cubic yards annually as needed,in the lower 8 miles of Clear Creek to facilitate fish
Evaluate the need to acquire or relocate existing passage (4~4~4~).
mining operations. Alter McCormick Dam so that it
no longer serves as a sediment trap. PROGRAMMATIC ACTION 1A: Develop a

cooperative program to improve lower Clear Creek by
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1
maintaining flow connection with the Sacramento TARGET 2: Reestablish natural floodplain and
River and by regrading the channel and controlling stream channel meander in the lower 8 miles of Clear
vegetative encroachment. Creek (’~).

F~ATIONALE: Gravel deposits in Clea~ and Cow PROGRAMMATIC ACTION 2A: Acquire flood-
Creeks are essential ro maintaining spawning and plains by direct purchase or easement from willing
rearing habitats of spring-ran and fall-run chinook sellers.
salmon, steelhead trout, and other native fishes.

P~TIONALE: Floodplain inundation is a secondary~Yhiskeytown Dam and extensive gravel extraction in
the lower section of Clear Creek continue to reduce ecosystem process related to water and sediment flow

the amount of gravel transport ro near zero; Cow through the Sacramento-San Joaquin Basin in

Creek has only a limited natural supply and has been combination with geomorphology. Floodplain

adversely affected by gravel mining in its lower reach inundation is the seasonal flooding of floodpIain

near the Sacramento River. Although small, Cow habitats, including riparian and riverine aquatic

Creek provides an important source of sediments to habitats. Flooding o£these lands provides important

the Sacramento Pdver, particularly for the 8- to 10- seasonal habitat for F~sh and wildlife and provides

mile reach between its confluence with the river and sediment and nutrients to both the flooded lands and

the mouth of Cottonwood Creek. aquatic habitats that receive the returning or abating
floodwater. The flooding also shapes the plant and

The Clear Creek stream meander belt is the area in animal communities in the riparian, wedand, and
which natural bank erosion and floodplain and . upland areas subject to flooding. Opportunities to
sediment bar accretions occur. Natural stream restore or enhance this process are possible by
meander belts in alluvial systems function changing landscape features, geomorphology, and

~ ¯ dynamically to transport and deposit sediments and seasonaJ distribution of flow volume through the
provide transient habitats important to algae, aquatic system.
invertebrates, and fish, as well as surfaces that are
colonized by natural vegetation that support wildlife. ¯ HABITATS

The flow regime in Clear Creek has recently been RIPARI/~N AND SHADED RIVERINE
improved by adding supplemental water under AQUATIC HABITATS
provisions of the CVPIA. This improved flow will
assist in reactivating or reestablishing the natural "rARGET 1: Develop a cooperative program to
stream channel. Because of low flow releases from establish riparian habitat zones along streams in the
Whiskeytown Lake in the past, vegetation has North Sacramento Valley Ecological Management
encroached into the lower 3 miles of the active stream Zone through conservation easements, fee
channel on Clear Creek, prevented meander, and acquisition, or voluntary landowner measures
fixed stream sediments so that they no longer (~).
contribute to sediment load or provide subsrrate for
fish spawning. PROGRAMMATIC ACTION 1A: Develop a

cooperative program to establish, restore, and
NATURAL FLOODPI.~IN AND FLOOD maintain riparian habitat on Clear Creek through

PROCESSES conservation easements, fee acquisition, or voluntary
landowner cooperation.

TARGET 1 : Increase and maintain the Clear Creek
floodplain in conjunction with stream meander PROGRAMMATIC ACTION 1B: Encourage the

corridor restoration(@@@), development of long-term measures in the
comprehensive watershed management plan to

PROGRAMMATIC ACTIONS 1A: Develop a improve water temperatures further. Develop a
cooperative program, consistent with flood control cooperative approach with counties and local agencies
requirements, to evaluate the feasibility of alteringto implement land use management that protects
stream channel configuration in the lower reach ofriparian vegetation along the streams and develop
Clear Creek to increase the areal extent of floodplains lostprogramsto restore riparianvegetation
inundated during high flow periods.
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PROGRAMMATIC ACTION lC: Cooperatively ELIMINATING OR REDUCING
negotiate long-term agreements with local STRESSORS
landowners to maintain and restore riparian
communities along the lower reaches of Cow, Bear, WATER DIVERSIONS

and Battle Creeks. T,Od~GET 1 : Reduce or eliminate conflicts between

/:~ATIONALE: Many species of~sh and wi/dlife in the diversion of water and chinook salmon and

the North Sacramento Valley Ecological steelhead populations at all diversion sites on Battle

Management Zone depend on or are closely Creek(’~’).

associated with riparian habitats. Of all the habitat PROGRAMMATIC ACTION 1A: Develop a
types in Ca!ifornia, riparian habitats support the cooperative approach to improve conditions for
greatest diversity of wildlife species. Degradation andanadromous fish in Battle Creek by installing fish
loss of riparian habitat have substantially reduced the screens at diversions on the North Fork, three
habitat area available for associated wildlife species, diversions on the South Fork, and one diversion on
Loss of this habitat has reduced water storage,the mainstem, or acquire water rights to eliminate
nutrient cycling, and fuodweb support functions, the need for diversion and screening.

FRESHWATER FISH HABITAT AND PROGRAMMATIC ACTION 1 8: Improve the
ESSENTIAL FISH HABITAT survival of adult salmon and steelhead in Battle Creek

by installing a rack at the head of Gover DiversionTAgGer Maintain and improve existing
freshwater fish habitat and essential fish habitat Canal to prevent straying.

through the integration of actions described for TARGET 2: Reduce or eliminate conflicts between
ecological processes, habitats, and stressor reduction the diversion of water and chinook salmon and
or elimination (4~4D. steelhead populations at all diversions on Clear Creek

PROGRAMMATIC ACTIONS: No additional (~’~)"

programmatic actions are recommended. PROGRAMMATIC ACTION 2A: Acquire water

i:~TIONALr-: Freshwater Esh habitat and essential rights on Clear Creek at the McCormick Dam to

Ftsh habitat are evaluated in terms of their quality and eliminate the need for diversion.

quantity. Actions described for ecological processes, I~TtOI~L£: Diversion, storage, and release of
stressor reduction, and riparian and riverine aquatic water in the Clear and Batde Creek watersheds
habitat should suffice to maintain and restore directly affect fish and ocher aquatic organisms and
freshwater £~sh habitat and essential fish habitat. For indirectly affect habitat, foodweb production, and
example, maintaining freshwater and essential fish species abundance and distribution. Diversions cause
habitats is governed by actions to mainrain consumptive loss of water, nutrients, sediment, and
streamI1ow, improve coal’se sedilTlen t supplies, organisms. Seasonal and daily patterns of water
maintain stream meander, maintain or restore released from storage may affect habitat, water
connectivity of creeks in the Ecological Management quality, and aquatic organism survival. In both Clear
Zone and their r’loodplains, and in maintaining and and Batde Creeks, water diversion and water
restoring riparian and riverine aquatic habirars, diversion structures have caused direct mortality by

Successful implementation of theses actions will removing juvenile £~h from the population. ~Tater

improve conditions for anadromous fish and native diversion also reduces the quantity and quality of

resident fish species such as roach and Sacramento stream habitats and the resiliency offish populations.

suckers, as well as a variety of riparian dependent "OYhere possible, it is more desirable to acquire water
rights and elirmhate the diversion than to installavian species.
positive-barrier fish screens.

Coleman National Fish Hatchery receives its water
supply directly from Battle Creek. Because of past
incidences of disease at the hatchery, adult salmon
and stee!head were blocked from ascending the creek

~ ~
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co prevent disease contamination of the hatchery TARGET 4: Work with landowners and diverters
water supply. Restoring naturally spawning fish in on Clear Creek to improve fish passage between its
the upper watershed will be limited until water can mouth and Whiskeytown Dam (,~).
be supplied to the hatchery in a manner that wilI not
contribute to disease outbreaks. PROG~~TIC ACTION 4A: Develop a

cooperative program to improve fish passage on Clear
DAMS AND OTHER STRUCTURES Creek by upgrading or replacing the fish ladder at

McCormick-Saeltzer Dam or removing or modifying
PROGRAMMATIC TARGET: Eliminate or reduce the dam.
water uses that conflict with increasing the success of
spawning adults and survival of juvenile chinook TARGET 5: Reduce or eliminate conflicts in Battle
salmon and steelhead by managing or reconstructing Creek that require excluding anadromous F~sh from
facilities and structures that impair fish passage and the upper section to protect the Coleman National
fish survival. Fish Hatchery water supply (,~).

TARGET 1 : Work with landowners and diverters PROGRAMMATIC ACTION 5A: Develop an
on Cow Creek to reduce the adverse effects of alternative or disease-free water supply for Coleman
13 seasonal diversion dams in South Cow Creek, 10 National Fish Hatchery to allow naturally spawning
diversion dams in Old Cow Creek, two diversion salmon and steelhead access to the full 41-mile reach
dams in North Cow Creek, and one diversion dam in of Battle Creek above the Coleman National Fish
Clover Creek that are barriers to migrating chinook Hatchery weir.
salmon and steelhead. This would allow access to

TARGET 6: Investigate possibility of providing100% of the habitat below any natural bedrock falls
access for steelhead to streams above Whiskeytown
Dam (~).

(~).

PROGP~tl~,TIC ACTION 1A: Improve passage
conditions on Cow Creek by acquiring water rights PROGPO~a~TIC ACTION 6A: Develop a

cooperative program to investigate thefrom willing sellers, removing diversions, or
providing alternative sources of water during feasibility/desirability of providing access to

tributaries above Whiskeytown Dam.important periods.

TARGET 2: Work with landowners and diverters F~A TIONALE : theirassociatedreservoirs

on Bear Creek to reduce the adverse effects of block fish movement, alter water quality, remove £zsh

dewatering the stream channel at seasonal diversion and wildlife habitat, and alter hydrological and

dams, which results in for sediment processes. Fish passage in the North
no passage migrating

chinook salmon (~). Sacramento Valley Ecological Management Zone is
¯ impaired in Clear, Cow, Bear, and Battle Creeks by a

PROGF~I~,TIC ACTION 2A: Improve passage variety o~c permanent and seasonal dams used to
and habitat conditions in Bear Creek by acquiring divert warerforirrigation or power production. Other
water rights from willing sellers, evaluating the human-made srructures may block ~sh movement or
removal of diversion dams, or providing alternative provide habitat or opportunities/’or predatory fish

of water and which could be detrimental fishsources during importantperiods. wild/fie, to

species o£special concern, such as spring-run chinook
TARGET 3: Work with landowners, diverters, and salmon and site/head, as we//as the other stocks o£
other state or federal agencies managing Battle Creek chinook salmon. Improved ~sh passage wil! al/ow
to improve fish passage (’~). anadromous fish ro reach the habitat they reqm’re to

PROGRAMMATIC ACTION 3A: Develop a oversummer or to spawn in good health, which will

cooperative program to upgrade or replace existing increase their chances of successfully spawning.

fish ladders or evaluate the removal of diversion dams Improved fish passage will allow anadromous fish to

and other impediments to passage, reach the habitat they reqm’re ro oversummer or to
spawn and rear in good health, which wil/increase
their chances o£successful spawning.
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HARVEST OF FISH AND WILDLIFE TARGET 2: Limit hatchery stocking if populations
of salmon or steelhead can be sustained by natural

TARGET 1 : Develop harvest management production (’~).
strategies that allow wild, naturally produced fish
spawning populations to attain levels that fully use PROGRAMMATIC ACTION 2A: Augment
existing and restored habitat, and focus harvest on populations of fall chinook salmon and steelhead only
hatchery-produced i%h (~). when alternative measures are deemed insu~cient to

provide recovery of the populations.
PROGRAMMATIC ACTION 1A: Control illegal
harvest by providing increased enforcement efforts. TARGET 3: Minimize further threats of hatchery

fish contaminating naturally produced stocks of
PROGRAMMATIC ACTION 1 B: Develop harvest

chinook salmon and steelhead (~).
management plans with commercial and recreational
f~shery organizations, resource management agencies, PROGRAMMATIC ACTION 3A: Adopt methods
and other stakeholders to meet the target, for selecting adult spawners for the hatchery from an

appropriate cross-section of the adult population
PROGRAMMATIC ACTION lC: Continue the available to the hatchery.
mass-marking program and selective harvest
regulations for hatchery steelhead. F~TIO~A~: In watersheds such as the Sacramento

River and Battle Creek, where dams and habitat
PROGRAMMATIC ACTION 1 D: Evaluate a degradation have limited natural spawning, hatchery
marking and selective fishery program for chinook supplementation may be necessary. This would
salmon, sustain fishery harvest at former levels and maintain

~TIONA~LE: Restoring and maintaining a wild or naturally spawning population during

populations of chinook salmon and steelhead to levels adverse conditions, such as droughts. Hatchery

that Fully take advantage of habitat may require augmentation, however, should be limited so as not

restricting harvest during and even after the recovery to inhibit recoyery and maintenance of wild

period. Involving the various stakeholder populations. Hatchery-reared salmon and sreelhead

organizations should help to ensure a bManced and may directly compete with and prey on wild salmon

fair allocation of available harvest. Target population and steelhead. Hatchery fish may also threaten the

levels may be such that existing harvest levels of wild, genetic integrity of wild stocks by interbreeding with

naturally produced fish cannot be sustained. For the wild fish. Although irreversible contamination o£

populations supplemented with hatchery fish, the genetics of wild stocks has occurred, additional

selective fisheries may be necessary, to limit the protective measures are necessary co minimize Further

harvest of wild fish, while hatchery fish are harvested degradation of genetic integrity. Because of the

at a level to reduce their potential to disrupt the extent of development on the Sacramento River and

genetic integrity of wild populations. Batde Creek, chinook salmon and steelfiead stocla’ng
may be necessary to rebuild and maintain stocks to

ARTIFICIAL PROPAGATION sustain sport and commercial fisheries.
OF FISH

SPECIES
TARGET 1 : Minimize the likelihood that hatchery-
reared salmon and steelhead produced in the STEELHEAD TROUT
Coleman National Fish Hatchery will stray into non-
natal streams, thereby protecting naturally producedSUPPLEMENTAL TARGET 1 : Investigate the
salmon and steelhead (~). feasibility of using native rainbow trout currently

isolated above dams to rebuild or recreate a steelhead
PROGRAMMATIC ACTION 1A: Develop a mn(~).
cooperative program to evaluate the benefits of
stocking hatchery-reared salmon and steelhead in the PROGRAMMATIC ACTION 1A: Conduct a

Sacramento River and Battle Creek. Stocking may be comprehensive, basin-wide genetic evaluation of

reduced in years when natural production is high. Central Valley steelhead stocks that includes analysis
of self-sustaining populations of rainbow trout

|
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isolated above dams for purposes of identifying a Shasta and Tehama counties, California.
suitable broodstock. Northern District. August 1994

I PROGRAMMATIC ACTION 1 B: Conduct Interagency Ecological Program Steelhead Project
hatchery/release investigations to determine if Work Team. 1999. Monitoring, Assessment, and
progeny of native resident rainbow trout raised in a Research on Central Valley Steelhead: Status of

I hatchery will emigrate to the ocean. Knowledge, Review of Existing Programs, and
Assessment of Needs. in Comprehensive

I:~ATIONALE.~ Resident rainbow trout and Monitoring, Assessment, and Research Program
anadromous steelhead likely comprise a single, Plan, Tech. App. VII-11
interbreeding population in specific stream systems
(IEP Steelhead Proiect "~York Team 1999). Native, The Nature Conservancy. 1995. Sacramento Valley
resident rainbow trout presently isolated above dams and foothill bioregional biological scoping
could the generic traits char would allow their project. August 1995.possess
use as an experimental broodstock to restore
steelhead. Planned and ongoing generic analyses, U.S. Bureau of Reclamation and California Dept. of

I conducted through the Comprehensive Central Water Resources. 1999. Effects of the Central

VMley Sreelhead Genetic Evaluation (see ERPP Vol. Valley Project and State Water Project

1, Species Vision for Steelhead Trout) and the Fish operations from October 1998 through March

~ and Wildlife Service Upper Sacramento Pa’ver 2000 on steelhead and spring-run chinook
salmon. Biological Assessment for ESA Section 7Rainbow Trout Genetic Analysis, should be able ro

elucidate genetic relationships of resident and consultation.

i ~ anadromous rainbow trout. If it is determined that U.S. Bureau of Reclamation. 1999. Value Planning:
i¯ native populations exist, experiments could be Lower Clear Creek Hydraulic Analysis at

undertaken ro determine if anadromous sreelhead Whiskeytown Dam. May 7, 1999.
~ could be derived from an experimental hatchery

population. If this is successful, then restoration of U.S. Fish and Wildlife Service. 1997. Revised draft

some stocks of native Central Valley steelhead restoration plan for the anadromous fish

thought to be extinct may be achievable through this restoration program: a plan to increase the

I method, natural production of anadromous fish in the
: Central Valley of California. May 30, 1997.
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| ¯ COTTONWOOD CREEK ECOLOGICAL

| MANAGEMENT ZONE

i The creek spans a broad elevational range and
functions as an important regional wildlife corridor
and neotropical bird habitat. Well-developed
montane, foothill, and valley riparian forests are found
throughout the Cottonwood Creek Ecological
Management Zone, and these forests have good
connectivity with the Sacramento River Ecological
Management Zone. One of the most important
ecological attributes of Cottonwood Creek is its role as
the primary source of coarse sediments and spawning

I gravel for the Sacramento River. Cottonwood Creek
supplies almost 85 % of the gravel introduced into the
Sacramento River between Redding and Red Bluff.

I Attributes that affect the ecological health of the
Cottonwood Creek Ecological Management Zone
include streamflow, coarse sediment supply, gravel

i INTRODUCTION recruitment and transport, stream meander, and

The health of the Sacramento-San Joaquin Delta is vegetation succession. Important f~sh and wildlife

influenced by the interdependence and connectivity habitats include freshwater fish habitat, essential fish

I of the component ecosystem elements, particularly habitat, gravel substrate for invertebrate production

the 14 ecological management zones. Theand chinook salmon’and steelhead spawning, riparian

Cottonwood Creek Ecological Management Zone is scrub and woodlands, and shaded riverine aquatic

~ ¯ located many miles from the D~lta, but its status and habitat.

health are ultimately reflected in the health of the "~" Reddin~Delta. The intermediate zone between the Delta and
Cottonwood Creek is the Sacramento River. Thei Sacramento River Zone andEcologicalManagement
its respective habitats and fish, wildlife, and plant /
assemblages depend on Cottonwood Creek, primarily
for its ability to supply sediments and gravel to the
river, but also for its seasonal contributions of flow.

I DESCRIPTION OF THE

MANAGEMENT ZONE _.~

i Cottonwood Creek drains an area of 930 square miles Location Map of the Cottonwood Creek Ecological Management Zone
on the west side of the Central Valley and enters the ~d U,~ts.
Sacramento River a short distance downstream of the Cottonwood Creek has a natural flow pattern of high
Redding-Anderson area, approximately 16 miles winter and low summer and fall flows, which is typical

i north of Red Bluff. One of the outstanding attributes of many Sacramento Valley streams that originate in
of Cottonwood Creek is its status as the largest the foothills rather than at higher elevations in the
undammed tributaryon the westside of the Cascade or Sierra Nevada mountain ranges. In summer

I Sacramento Valley. and fall months of low rainfall years, flows average 40
to 80 cubic feet per second (cfs). In the wettest years,
flows in winter average 5,000 to 11,000 cfs. In winter
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months of dry years, average monthly flows reach that of other streams in the northern Sacramento
or: 30 to 800 cfs. In the driest years, average Valley because of studies conducted for the
wi~ nonthly flows reach only 50 to 150 cfs. construction of several dams and environmental

impact reports for gravel mining projects. Bankfi.dl
discharge (i.e., with the creek full to the tops of its
banks) has been estimated at 20,000 cfs with a return
interval of 1.8 years. The creek has a wide meander
belt and a braided channel with perennial flow. The
active channel width at low flow ranges from 50 to
150 feet but reaches more than t .500 feet at bankfull
discharge. The channel banks are mostly sand, gravel,
and cobbles. The width of the floodplain varies, but it
is generally wider and more poorly defined
downstream. Sinuosity values (i.e., the ratio of creek
length to the linear distance over which the creek
travels) for Cottonwood Creek are low, ranging from
1.04 to 1.47. The low degree of sinuosity is
attributable primarily to the high gravel and low silt
and clay content of the bank material. The main

Historical Streamflow of Cottonwood Creek, 1952-1992 channel tends to change course during large floods,
(Dry year is the 20th percentile year; normal year is the 50th

percentiJe year.) resulting in a fairly wide belt of distributary channels

In the past, streamflow in Crowley Gulch, a tributary and abandoned stream courses.

to lower Cottonwood Creek, was intermittently Some of the frsh, wildlife, and plant resources
augmented by the release of water from a waste gatedependent on the ecological health of Cottonwood
on the Anderson-Cortonwood Irrigation District Creek are fall-run, late-fall-run, and spring-run
(ACID) canal. Waste gate releases during fall have chinook salmon and steelhead trout. Although
attracted chinook salmon into an area where they northern spotted owls, northwestern pond turtles, and
became stranded and subsequently died without foothill yellow-legged frogs in the South Fork will
having spawned. This problem has been eliminated benefit from proposed restoration actions, these species
by operational changes by ACID personnel, are not a direct focus of actions in the Cottonwood

The estimated mean annual suspended sediment load Creek Ecological Management Zone.

transported from the Cottonwood Creek basin is The use of Cottonwood Creek by chinook salmon and
second only to that of Cache Creek in the Sacramento steelhead trout is determined by the timing of rainfall.
River basin below Shasta Dam. The U.S. Army Corps In years when storms arrive late in the season, the
of Engineers estimates that, of the total average migration of salmon and steelhead is delayed. In some
annual gravel load transported by Cottonwood Creek, years, early rainfall allows salmon to enter the creek
particles greater than 2.0 millimeters in diameter and spawn, but subsequent low winte~ and spring
total approximately 19,000 tons per year. This flows limit the production of young salmon.
amount is consistent with the average annual bedload
of approximately 65,000 tons estimated by the U.S. The average annual return of fall-run salmon is
Geological Survey. The California Department of approximately 1,000 to 1,500 adults but has ranged
Water Resources (1980)estimated that gravel mini~ag from a few hundred to more than 8,000 fish. The
reduced potential sand and gravel contributions to return of late-fall-run salmon is much smaller,
the Sacramento River by about 60%, resulting in a consisting of fewer than 500 fish each year. The late-
calculated bedload of 20,000 tons per year, with fall-run salmon enter Cottonwood Creek and spawn in
3,000 tons of particles above one-half inch in the main stem and lower reaches of the North, Middle,
diameter, and South Forks of the creek.

More is known about the hydrology and sediment Salmon spawning gravel habitat in the lower reaches
transport process of Cottonwood Creek than about of Cottonwood Creek has been degraded. Some areas

~ ~
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I adult chinook salmon and steelhead. Restoring natural10,I
sediment supply can alleviate these problems over time

~ l ............ and permit unobstructed access to important aquatic

~6 ~ habitats.
g I Extensive gravel mining in Cottonwood Creek has

i
i I~llLL

damaged spawning habitat and signkqcantly reduced
gravel recruitment to the Sacramento River. In
addition, gravel mining creates passage and stranding

1960 1965 1970 1975 1980 1985 1990 1995
problems for fLsh by allowing the creek to spread over

Fall-run Chinook Salmon Returns to Cottonwood Creek, the large extraction area.
1960-1999 (CDFG 1999).

During spring, low flows and high water temperatures

I are covered entirely with sand and silt, and others are may impede or prevent the upstream migration of
compacted with sediments or have become armored, adult spring-run chinook salmon to summer holding
Silt in Cottonwood Creek is derived from many areas.

I sources; some of these sources are natural, but most
are a result of undesirable land use practices, The Cottonwood Creek Ecological Management Zone
including timber harvesting and road-building includes two ecological management units: the Upper
activities on private and public land in the upper Cottonwood Creek Ecological Management Unit and

I the Lower Cottonwood Creek Fan Ecologicalwatershed. Overgrazing,wildfires, extensive land
clearing in the foothill and valley areas, and Management Unit.
discharges of decomposed granite from Rainbow
Dam are also sources of sediment. LIST OF SPECIES TO BENEFIT FROM

RESTORATION ACTIONS IN THE
Streamflow, coarse sediment supply, and stream CO’I-FONWOOD CREEK ECOLOGICAL
meander are closely linked. Together, these processes MANAGEMENT ZONE
support and promote the regeneration of healthy ¯ chinook salmonriparian and riverine plant communities. Important
restoration components include protecting the ¯ steelhead trout

I floodplain and existing stream meander ¯ lamprey
characteristics of Cottonwood Creek. ¯ native anuran amphibians

¯ native resident fishes

i Important functions of the upper watershed of
Cottonwood Creek are to moderate streamflows ¯ neotropical migratory birds
resulting from storm events and to provide high ¯ plants and plant communities.
quality water to the Sacramento River and Delta.
Erosion from timber harvest, road building, and the DESCRIPTIONSOF
adverse affects of grazing practices diminish the
watershed’s ability to moderate flows and provide ECOLOGICAL MANAGEMENT

high quality water. The potential for catastrophic UNITS
wildfire can be reduced by fuel management

UPPER COTTONWOOD CREEKprograms.

I Cottonwood Creek has extensive and The Upper Cottonwood Creek Ecological
an riparian

riverine aquatic plant community that can be Management Unitprovides the streamflowandcoarse

enhanced by improved land management and sediments needed to maintain the overall ecological

maintenance of natural sediment supply. Denuded health of lower Cottonwood Creek and the Sacramento

areas need an opportunity to regenerate, and existing River. Important stream reaches in the Upper

riparian forest needs protection. Cottonwood Creek Ecological Management Unit
include the South and North Forks of CottonwoodI conveyance structures Creek, Beegum Creek, and the mainstem reach ofWater inthelowersectionsof

Cottonwood Creek impair the upstream passage of Cottonwood Creek above the confluence with the
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South Fork. The Upper Cottonwood Creek Ecological during floodflows. Sedimentation binds the gravel
Management Unit can sustain important migration, together, which ;,revents salmon from creating redds
holding, spawning, rearing, and emigration habitats (salmon spawnin~.i nests); it also reduces intergravel
for fish and wildlife species if streamflows are oxygen transport, so eggs deposited in the gravel do
maintained and watersheds are rehabilitated, not survive. Armoring results when gravel is washed

away during floods, leaving rocks and boulders too
The South Fork of Cottonwood Creek contains good large for salmon to move during spawning.
to outstanding riparian vegetation in the foothills and
lower stretches. Spring-run chinook salmon and Gravel has been mined in the lower Cottonwood Creek
steelhead trout can migrate to the headwaters of the fan for many years. Gravel extraction damages
South Fork, using Maple Gulch as their principal spawning areas in the creek and reduces the
holding area. The length of the stream system below recruitment of spawning gravel to the Sacramento
natural fish barriers is 130 linear miles, which River. Two major instream gravel extraction projects
includes the three main forks of the creek and operate in Cottonwood Creek below the Interstate 5
Beegum Creek. bridge.

Spring-run chinook salmon enter Cottonwood Creek V|S|ONS FOR THI1 ~=COLOGIC,OiL
and migrate to the headwaters of the South and ~I,~liN~iGI=~/IENT ZONI= ~iNDMiddle Forks during April, May, and June. The two
principal holding areas are the South Fork above UNITS
Maple Gulch and Beegum Creek, a tributary to the
Middle Fork. During spring of drier years, low flows The vision for the Cottonwood Creek Ecological

and high water temperatures may impede or prevent Management Zone is to restore natural streamflow

the upstream migration of adult spring-run salmon to patterns, coarse sediment supply, natural floodplain

summer holding areas. There are no recent estimates and flood processes, and riparian forest and riverine

of spring-run chinook populations; however, historic
aquatic habitats. In addition, the proposed restoration
actions are designed to reduce or eliminate to theruns "averaged approximately 500 salmon. extent necessary stressors that impair ecological

¯ Steelhead trout enter Cottonwood Creek during late processes, including gravel mining operations,
~ fall and early winter and spawn during winter and structures that inhibit chinook salmon and steelhead

spring. The upper reaches of the Middle Fork, trout migrations, and land use activities (e.g., water
Beegum Creek, and the South Fork provide spawning diversions, logging, and grazing).
and nursery areas. There are no recent estimates of
steelhead populations for Cottonwood Creek. The A restored Cottonwood Creek will provide incremental

creek also supports resident rainbow trout and brown benefits to the overall objective of restoring and
maintaining important aquatic species, such astrout in the upper tributaries, chinook salmon and steelhead trout, in Cottonwood
Creek and in the Sacramento River. With restoration,LOWER COTTONWOOD CREEK
Cottonwood Creek Ecological Management Zone will

The Lower Cottonwood Creek Ecological support sustainable populations of fall-, late-fall-, and
~ Management Zone can provide important spawning spring-run chinook salmon and steelhead trout after
. areas for fall- and late-fall-run chinook salmon, natural sediment supply and gravel recruitment,

Gravel transport through lower Cottonwood Creek is cleansing, and transport processes are reactivated;
a significant ecological function and sufficient gravel spawning and riparian habitats are restored; and
streamflows are needed to provide sediment transport the adverse effects of upper watershed diversions,
and gravel cleansing. A long-term effort will be logging, and grazing are reduced.
implemented to restore andmaintain plant
communities along the creek. VISION FOR UPPER COTTONWOOD

Salmon spawning areas in the lower reaches of CREEK

Cottonwood Creek have been degraded. Some areas The vision for the Upper Cottonwood Creek Ecological
are entirely covered with sand and silt, and others are Management Zone is to maintain coarse sediment
compacted with sediments or have become armored recruitment, cleansing, and transport; improve habitat
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for chinook salmon, steelhead trout, and other native riparian vegetation, and transport nutrients and
fishes; improve habitat corridors for wildlife sediments. The vision for streamflows in Cottonwood

~ ¯ populations; and restore riparian and riverine plant Creek is to emulate the natural runoff pattern with a
communities through improved land use and forest late-summer or early fall flow event.
management practices.

COARSE SEDIMENT SUPPLY: Coarse sediments

I The Cottonwood Creek watershed is a high-value are abundant in Cottonwood Creek; however, gravel
area, both because it is a distinct Ecological recruitment has diminished because of extensive
Management Zone and because of its linkage with mining activities. The vision is that restoring natural

I the Sacramento River Ecological Management Zone. gravel recruitment and sediment transport processes
Restoring and maintaining ecological processes and will contribute to maintaining important habitat
functions related to streamflow, sediment supply, substrates and ecological processes in Cottonwood

i gravel recruitment, cleansing, and transport, and the Creek and the Sacramento River.
creation and maintenance of habitats can best be

STREAM MEANDER: In unimpaired systems,achieved by developing and implementing a local
watershed management plan. The creation of a streams meander within their historic floodplains. This

i watershed the formed meander contributes sediments for transport andplanby recentlymanagement
Cottonwood Creek Watershed Group is necessary, deposition, rejuvenates riparian succession, and creates

This planning effort would evaluate and develop new habitats for fish and other aquatic species. The

I recommendations for timber harvesting, land use, fire vision is that a natural stream meander process will

and fire suppression, and the management of oak provide much of the habitat needed to support healthy

woodland habitats to reduce erosion, maintain riparian systems, wildlife, and aquatic species.

riparian zones, and provide for more sustained runoff NATURAL FLOODPLAIN AND FLOOD
patterns. PROCESSES: Coarse sediment supply, stream

meander, and floodplain and flood processes are closely
VISION FOR LOWER COTTONWOOD interrelated. The. vision is that all three of these

I processes will moderate channel incision and scour byCREEK

The vision for the Lower Cottonwood Creek providing areas for bank overflow, contribute to

Ecological Management Zone is to restore, reactivate, species diversity by creating landforms that support

and maintain coarse sediment supply, floodplain and different community structure, provide low-velocity

flood processes, gravel recruitment, and stream refuge for fish and other aquatic organisms during

meander. The vision also includes reducing stressors floods.

I on these processes, including gravel mining activities VISIONS FOR HABITATS
in the Cottonwood Creek stream corridor.

RIPARIAN    AND    RIVERINE    AOUATIC

i Instream gravel extraction should be managed to HABITATS: Health riparian habitat provides a
protect salmon spawning and rearing habitat within

migratory corridor for terrestrial species that connects
Cottonwood Creek and to maintain and enhance
sediment supply to the Sacramento River.

low and higher elevation habitats. Shaded riverine

I Implementing such management would result in
aquatic habitat provides shade, contributes to

immediate benefits to salmon in Cottonwood Creek
moderating stream temperatures, and provides woody

and the Sacramento River. Spawning gravel is a finite
debris, which juvenile fish use as escape and resting
cover. The vision is that Cottonwood Creek will
support healthy riparian, shaded riverine aquatic andresourcein the SacramentoRiver system, and

Cottonwood Creek contains one of the most woody debris habitats, which in turn will support
important reserves,

improved survival of aquatic and terrestrial species.

I VISIONS FOR ECOLOGICAL FRESHWATER FISH HABITAT: Freshwater fish
PROCESSES habitat is an important component needed to ensure

I the sustainability of resident native and anadromous
CENTRAL VALLEY STREAMFLOWS: fish species. Upper Cottonwood Creek is typical of a
Streamflows shape the stream channels, support

I
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salmon-steelhead stream and lower Cottonwood salmon. The vision is that Cottonwood Creek will
Creek is typical of a fall chinook salmon spawning support a sustainable steelhead population.
stream (Moyle and Ellison 1991). The vision is to
maintain the quality of freshwater fish habitat in LAIVIPREY: The vision for lamprey is to maintain and

Cottonwood Creek through actions directed at restore populatl~.n distribution and abundance to
higher levels that at present. The vision is also tostreamflows, coarse sediment supply, stream

meander, natural floodplain and flood processes, and understand life history and factors in Cottonwood

maintaining and restoring riparian and riverine Creek better which influence abundance. Lamprey are
a California species of special concern. Because ofaquatic habitats, limited information regarding their status,

ESSENTIAL FISH HABITAT: Cottonwood Creek distribution, and abundance, the vision is that
has been identified as Essential Fish Habitat (EFH) additional monitoring or research will provide the data
based on the definition of waters currently or necessary to manage these species and their habitat
historically accessible to salmon (National Marine better.
Fisheries Service 1998). The vision is to maintain or

NATIVE ANURAN AMPHIBIANS: The vision forrestore EFH in Cottonwood Creek including
substrate composition; water quality; water quantity, the native anuran species is to stop habitat loss and the

depth and velocity; channel gradient and stability; introduction of other species that prey on the different

food; cover and habitat complexity; space; access and life stages of these amphibians. Ongoing surveys to

passage; and flood plain and habitat connectivity, monitor known populations and find additional
populations are essential to gauge the health of the

VISION FOR REDUCING OR species in this group. To stabilize and increase anuran
populations, non-native predator species should be

ELIMINATING STRESSORS eliminated from historic habitat ranges. Increasing

GRAVEL MINING: Coarse sediment supply in suitable habitat and maintaining clean water supplies
Cottonwood Creek is adversely affected by gravel that meet the needs of the various species in this group
mining. This lack of instream sediments affects is essential.

stream channel morphology, stream meander, and NATIVE RESIDENT FISH: The vision for native
riparian systems. The vision for Cottonwood Creek is resident fish species is to maintain and restore by
that gravel mining activities will be relocated to areas distribution and abundance of species such as
outside the active stream channel. Sacramento blackfish, hardhe~d, rule perch,

VISIONS FOR SPECIES Sacramento sucker, and California roach.

NEOTROPICAL MIGRATORY BIRDS: The vision
CHINOOK SALMON: The vision for CentralValley for neotropical migratory birds is to maintain and
chinook salmon is to recover all stocks presently listed increase populations through restoring habitats on
or proposed for listing under ESA and CESA, achieve which they depend.
naturally spawning population levels that support
and maintain ocean commercial and ocean and inland PLANT SPECIES AND COMMUNITIES: The
recreational fisheries, and that use fully existing and vision for plan species and communities is to protect
restored habitats. The fall-, spring-, and late-fall-runs and restore these resources in conjunction with efforts
of chinook salmon depend on Cottonwood Creek’s to protect and restore wetland and riparian and
streamflow, natural sediment supply, and riverine riverine aquatic habitats.
aquatic habitats. Thevision is that Cottonwood
Creek will provide for sustainable chinook salmon INTEGRATION WITH OTHER
populations. RESTORATION PROGRAMS
STEELHEAD: The vision for steelhead is to recover Maintaining and restoring the ecological health of the
this species listed as threatened under ESA. Steelhead Cottonwood Creek Ecological Management Zone and
use Cottonwood Creek and will benefit from many of its respective Ecological Management Zones wiIl
the actions that will improve conditions for chinook depend primarily on cooperative endeavors to locate
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alternative sources of water in the upper watershed ¯ implementing measures to prevent channel
and to eliminate gravel extraction operations in the incision, such as installing stream grade control
lower creek, structures, and

WATERSHED MANAGEMENT ¯ revegetating all perm~mently exposed lands that

PLANNING have been denuded by mining operations.

Restoration of this Ecological Management Zone CENTRAL VALLEY PROJECT
requires developing and implementing a IMPROVEMENT ACT
comprehensive watershed management program for
the upper and lower areas. Eliminating gravel The Central Valley Project Improvement Act (CVPIA)

extraction operations will increase the delivery of added "mitigation, protection and restoration of f rsh

sediments to the Sacramento River, improve and wildlife" as a purpose of the Central Valley
Project. It required the imple-mentation of a programupstreamfish passage,improvespawninghabitatfor

chinook salmon using the lower reach, and allow for that makes all reasonable efforts to increase the natural

restoring a riparian corridor and a clearly defined production ofanadromous fish in Central Valley rivers

stream channel. Improved watershed management in and streams to not less that twice the average levels

the upper watershed will protect streamflow, gravel present from 1967 to 1991.

sources, spawning and rearing habitat of salmon and The U.S. Fish ;rod Wildlife Service (USFWS) and the
steelhead, and wildlife habitats. The Cottonwood Bureau of Reclamation (Reclamation) are
Creek Watershed Group is seeking to develop and implementing the CVPIA, which provides for
implement a watershed management plan. This restoring habitats and species and eliminating many
planning effort would assess current conditions in the stressors. Key elements of the CVPIA program include
watershed to provide a baseline from which to the Anadromous Fish Restoration Program (USFWS
develop future projects. In addressing watershed 1995) and the Anadromous Fish Screening Program.
stewardship, the Cottonwood Creek Watershed Other elements are directed at spawning gravel
Group has recommended evaluating vegetation replenishment on the Sacramento River below
management, land use, fire and fuel suppression, Keswick Dam, water acquisition, and other measures
managing oak woodlands, reducing erosion, that will contribute to health of the Cottonwood
maintaining riparian zones, and providing more Creek, Sacramento River andSacramento-San Joaquin
sustained runoffpatterns in the upper watershed area. Delta Ecological Management Zones.
Their proposed planning effort would seek to return
to natural or near-natural ecosystem functioning,SALMON, STEELHEAD TROUT AND
reactivate and maintain natural sediment transport ANADROMOUS FISHERIES
processes, impro,Ce floodplain and flood processes, PROGRAM ACT
and protect salmon spawning and rearing habitat in
the lower watershed area. Established in 1988 by Senate Bill 2261, this Act

directs the California Department of Fish and Game
AGGREGATE RESOURCE (DFG) to implement measures to double the numbers

MANAGEMENT PLAN of salmon and steelhead present in the Central Valley
(DFG 1993, 1996). The DFG’s salmon and steelhead

In attaining the vision for the Cottonwood Creekrestoration program includes cooperative efforts with
Ecological Management Zone, ERPP encourages local governments and private landowners to identify
gravel operators and the local counties cooperatively problem areas and to assist in obtaining funding for
to develop and implement an aggregate resource feasibility studies, environmental permitting, and
management plan (ARMP). Potential measures in a project construction.
county-wide ARMP would include recommendations
or requirements for: CALFED BAY-DELTA PROGRAM

¯ limiting .instream extraction to less than the CALFED has funded two ecosystem restoration
sustained yield of the system while providing projects in Cottonwood Creek. One project fimded the
sediment input to the Sacramento River,

~ ~
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formation of a watershed group and another funded successful upstream passage o~c adu/r fish and t~sh
restoration of the creek channel, spawning. In some years, flows are insufficient ro

provide/~sh passage or recede too quickly after fish
LINKAGE TO OTHER spawn and expose or dewarer redds containing

ECOLOGICAL MANAGEMENT incubating eggs or sac fry. In addition, ~low in

ZONES Cottonwood Creek is the power that drives many
ecological functions and processes linked ro stream

Cottonwood Creek can support larger populations of channel morphology, sediment transport and gravel
fall-, late-fall-, and spring-run chinook salmon and recruitment, riparian communities, and t~sh habitat.
steelhead trout, but there are many stressors outside
the Cottonwood Creek Ecological Management Zone Instream flow needs on Cottonwood Creek should be
that impair or reduce the survival of adult and subject to Focused research to determine if the
juvenile chinook and steelhead. Restoration efforts in proposed flow increase 0£20 ro 50 cfs is appropriate.

the Sacramento River, Sacramento-San Joaquin COARSE SEDIMENT SUPPLY
Delta, and Suisun Marsh/San Francisco Bay
Ecological Management Zones will all contribute to T~GET 1 : Maintain existing levels of erosion and
improved returns of adult fish. gravel recruitment in streams in the Cottonwood

Creek Ecological Management Zone, and provide for
In addition, the gravel recruitment, cleansing, and increasing the transport of these sediments to the
transport functions of Cottonwood Creek are critical Sacramento River by an average of 30,000 to 40,000
to maintaining the long-term ecological health of the tons per year (’~’).
Sacramento River Ecological Management Zone and
the fish, wildlife, and plant resources that it supports. PROGRAMMATIC ACTION 1A: Cooperatively

develop and implement a gravel management
RESTORATION TARGETS AND program for Cottonwood Creek. The program would

PROGRAMMATIC ACTIONS protect and maintain important ecological processes
and functions related to sediment supply, gravel

ECOLOGICAL PROCESSES recruitment, and gravel cleansing and transport. This
would involve working with state and local agencies

CENTRAL VALLEY STREAMFLOWS and gravel operators to protect spawning gravel and
T~GET 1 : During summer and fall, more closely enhance recruitment of spawning gravel to the
emulate the seasonal streamflow pattern, so that Sacramento River in the valley sections of Cottonwood
flows are sufficient for chinook salmon holding and Creek.
spawning in most year types by providing up to 20 to PROGRAMMATIC ACTION 1 B: Cooperate with
50 cfs. These flows can mobilize and transport the aggregate resource industry to relocate existing
sediments, allow upstream and downstream fish gravel operations on Cottonwood Creek to areas
passage, create point bars, and contribute to stream outside of the active stream channel.
channel meander and riparian vegetation succession
(,).                                                T~GET 2: Repair and rehabilitate spawning gravels

in 10 to 20 miles of the lower South Fork and
PROGRAMMATIC ACTION 1A: Augment mainstem of Cottonwood Creek (’~).
summer and fall flow in Cottonwood Creek by
purchasing water from willing sellers and developing PROGF~MATIC ACTION 2~: In the short term,
alternative supplies, develop a cooperative program to rip and clean or

reconstruct important salmon spawning riffles on the
Ftuo, TlOl~Oo.£: The srreams in the Cortonwood Creek      South Fork Cottonwood Creek and on lower
Ecological ManagementZone provide extremely Cottonwood Creek below the South Fork.
valuable habitat for spring-run chinook salmon and
steelhead trout and For Fall-run chinook salmon in BATIONAL£: Gravel deposits in the lower South
some years. One ofthe key attributes o£srream~ow Fork and in the mainsrem below the South Fork are
in this Ecological Management Zone is ro provide for essential ro maintaining spawning and rearing habitats

|
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of spring-run and fall-run chinook salmon, steelhead PROGRAMMATIC ACTION 1 B: In the short term,
trout, and other native fishes. Historically, develop a cooperative program to mechanically create
Cottonwood Creek was one of the most important a more defined stream channel in lower Cottonwood
sources of gravel to the Sacramento River. SinceCreek. This would facilitate f’rsh passage by
Shasta Dam was completed in the 1940s, minimizing water irrFdtration through the streambed
Cottonwood Creek has become the single largest and maintaining flow connectivity with the
contributor of coarse sediments. Improving andSacramento River until natural meander returns.
maintaining sediment sources and transport

RATIONAL~: Stream meander belts are the area incapabilities of this stream are essential components
necessary to restore and maintain the ecological which natural bank erosion and floodplain and

health of the Sacramento River. sediment bar accretions occur along stream courses.
Natural stream meander in Cottonwood Creek

Gravel transport is the process whereby flows carry functions dynamically to transport and deposit
away finer sediments that fill gravel interstices (i.e., sediments and provide transient habitats important to
spaces between cobbles). Gravel cleansing is the algae, aquatic invertebrates, and fish. Meander also
process whereby flows transport, grade, and scour creates surfaces that are colonized by natural
gravel, transport cleansing by flushing vegetation supportGravel and that wildlife. CottonwoodCreekis
most of the fines and the movement of bedload (the a nondammed tributary and a significant source of
load of marerial carried downstream in the streambed sediment to the Sacramento River. To maintain the
by flow) are important to maintaining the amount creek’s natural stream channel and fluvial dynamic
and distribution of spawning habitat in the processes and to provide long-term resilience for its
Cottonwood Creek basin. Although these processes watershed and stream channel processes in the
have been greatly reduced or altered as a resu!t of Sacramento River, Cottonwood Creek should be fully
human activities, they can be restored and restored andprorected.
maintained by changing water flow and sediment
supplies, removing stressors, or directly manipulating NATURAL FLOODPLAINS AND FLOOD

channel features and stream vegetation. Gravel PROCESSES

deposits in the lower South Fork and in the mainstem TARGET 1 : Develop a cooperative program to
below the South Fork have been adversely affected by identify opportunities to allow Cottonwood Creek
sedimentation from upstream sources in the seasonally to inundate its floodplain (4~4~).
watershed. Mechanical means will be used
infrequently to free excessive quantities of fine PROGRAMMATIC ACTION 1A: Conduct a

sediments from the gravel substrates until upstream feasibility study to determine means by which to

sources of sediment have been reduced or eliminatedincrease floodplain interactions on lower Cottonwood
through watershed management and restoration. Creek.

STREAM MEANDER PROGRAMMATIC ACTION 1 B: Minimize adverse
effects of permanent structures such as bridges on

TARGET 1 : Preserve or restore the 50- to lO0-yearfloodplain processes.
floodplain and existing channel meander charac-
teristics of streams in the Cottonwood Creek ~TION~LE: Natural functioning floodplain

Ecological Management Zone, particularly in low- processes on Cottonwood Creek are equally important

gradient areas throughout the lower 20 miles where with stream meander and natural sediment supply. A

and where conceptual model of these inreracrions needs ro bemost deposition occurs streamchannel
meander is most pronounced (’’). developed further to understand the dynamic structure

of Cottonwood Creek and to allow the design and
PROGRAMMATIC ACTION 1A: Cooperatively implementation of future actions to protect and restore
evaluate reestablishing the floodplain along the lower these important ecological functions.
reach of Cottonwood Creek, and evaluate
constructing setback levees to reactivate channel
meander in areas presently confined by levees.
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HABITATS PROGRAMMATIC ACTIONS: No additional
programmatic actions are recommended.

RIPARIAN AND RIVERINE AQUATIC
HABITATS RATIONALE: Freshwater ~sh habitat and essential

£mh habitat are evaluated in terms o£ their quality and
TARGET 1 : Develop a cooperative program to quantity. Actions described for Cotronwood Creek
establish a continuous 130-mile riparian habitat zone ecological processes, stressor reduction, and riparian
along upper and lower Cottonwood Creek and its and river/he aquatic habitat should su!~ce to maintain
tributaries through conservation easements, fee and restore freshwater £~sh habitats. For example,
acquisition, or voluntary landowner measures maintaining freshwater and essential fmh habitats is
(~’’). governed by actions to maintain streamf!ow, improve

r*ROGPO~MMATIC ACTION 1A: Develop a
coarse sediment supplies, maintain stream meander,

cooperative program to establish, restore, and
maintain or restore connectivity of Cottonwood Creek

maintain riparian habitat on Cottonwood Creek
and its floodplain, and in maintaining and restoring

through conservation easements, fee acquisition, or
riparian and riverine aquatic habitats.

voluntary landowner cooperation. REDUCING OR ELIMINATING

PROGRAMMATIC ACTION 1B: Encourage the STRESSORS
development of long-term measures in the DAMS AND OTHER STRUCTURES
comprehensive watershed management plan to
improve water temperatures further. Develop a TARGET 1 : Facilitate passage of steelhead and
cooperative approach with counties and local agencies spring-run chinook salmon to the holding, spawning,
to implement land use management to protect and rearing habitat in the higher elevation reaches and
riparian vegetation along the streams. Develop tributaries (’~).
programs to restore lost riparian vegetation.

PROGRAMMATIC ACTION 1A: Begin an
PROGRAMMATIC ACTION lC: Cooperatively evaluation of structures (such as culverts, bridge
negotiate long-term agreements with localabutments, grade control structures, etc.) that may be
landowners to maintain and restore riparian corn-impeding or hindering migration to the high quality
munities along the lower reaches of Cottonwood upstream habitat and implement measures to facilitate
Creek. upstream passage.

RATIONALE: Many species of wildlife in the RATIONALE: Because Cottonwood Creek and its
Cottonwood Creek watersheddepend on or are tributaries have no major dams, ~his system represents
closely associated with riparian habitats. Of all the one of the best opportunities ro restore site!head and
habitat types in California, riparian habitats support spring-run chinook salmon to the mid- to high-
the greatest diversity of wildlife species. Degradationelevation habitats on which they depend. However,
and loss of riparian habitat have substantially reduced even in the absence of large impassable dams,
the habitat area available for associated wildlife migration of adults can be impaired by smaller
species. Loss of this habitat has reduced waterstructures, such as culverts and road grade control
storage, nutrient cycling, and foodweb support structures, that may nor be complete barriers to
functions, migration bur can hinder migration at low ~lows. Also,

the cumulative e//’ect o£numerous structures can cause
FRESHWATER FISH HABITAT AND signi~cant delays in migration, which can reduce

ESSENTIAL FISH HABITAT survival. Restoring viable populations of sreelfiead and

TARGET 1 : Maintain and improve existing spring-run chinook to this system would contribute

freshwater fish habitat and essential fish habitat significantly to the over-all recovery ofthese£~sh in rile

through the integration of actions described for Central Val/ey.

ecological processes, habitats, and stressor reduction
or elimination (~’).
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i
� COLUSA BASIN ECOLOGICAL

MANAGEMENT ZONE

DESCRIPTION OF THE
MANAGEMENT ZONE

The Colusa Basin Ecological Management Zone is an
extensive hydrologic and geographic area west of the
Sacramento River between Cottonwood Creek to the

’ ~ "~ ~q~ north and Cache Creek to the south. This zone is
,.,,,.,,~, V~,..,...,,, ", \"v’ divided into the Stony Creek, Elder Creek, Thomes

Creek, and Colusa Basin Ecological Management
Units.

,, ~ (    *,, --~,~ ..

The long-term ecological health of the Delta depends
on the health of its component parts. The Colusa
Basin Ecological Management Zone contribution to
the health of the Sacramento-San J oaquin Delta and

.~ ~-~ ~k~ ,~.~
..

Sacramento River Ecological Management Zones will
increase after its ecological processes, habitats, and

"~...,~ability to support sustainable fish, wildlife, and plant
communities are improved. The Colusa Basin Location Map of the Colusa Basin Ecological Management Zone and

Units.
Ecological Management Zone supports the Bay-Delta
by contributing flow and sediment, and by providing Protecting and improving important ecological

riparian and riverine aquatic and wetland habitat that processes and functions will help to maintain

a wide variety of wildlife, important attributes of the Colusa Basin Ecologicalsupports Management Zone, and preserve its ability to serve as
The streams in this Ecological Management Zone a source of sediment and nutrients to the Sacramento
provide seasonally important rearing habitat for River Ecological Management Zone.
many fish species found in the Sacramento River.

Important ecological processes needed to provide a
The Colusa Basin Ecological Management Zone is healthy ecosystem in the Colusa Basin Ecological
one of the primary waterfowl and wetland migratory Management Zone and contribute to the health of
birds migration and wintering areas of the Pacific the Sacramento River are the streamflow patterns of
Flyway. The Zone contains three National Wildlife the basin and natural sediment supply.
Refuges and some critical privately owned wetlands
in the Sacramento Valley. The Colusa Basin Drainage The three largest tributary streams in this zone

area contains vital waterfowl and wetland habitats, (Stony, Elder, and Thomes creeks) all discharge into

contributes to the lqltering of agricultural return flow, the Sacramento River. The Colusa Basin maintains

and has for some of its historic capacity to retain and detainpotential riparian restoration. The
wetlands along the drain provide important habitat floodwater. It captures the seasonal inflow from small

for endangered and threatened species. The Colusa westside tributaries that flow into it.

National Wildlife Refuge has some of the highest The soils the Elder, and Thomesunderlying Stony,
concentrations of giant garter snake in the Central Creek watersheds are important sediment sources to
Valley. the Sacramento River.
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The Colusa Basin is a particularly important area for Water is diverted from several locations along the
waterfowl and shorebirds and can provide a Stony Creek system below Black Butte Dam. About
substantial amount of seasonally flooded wintering 150 cfs is diverted for irrigation from Black Butte
habitat. Reservoir into the North Diversion Canal. Additional

water is diverted at the South Diversion Canal, into
LIST OF SPECIES TO BENEFIT FROM the Tehama-Colusa Canal (TCC) east of Orland, and

RESTORATION ACTIONS IN THE into the Glenn-Colusa Canal before the creek enters
COLUSA BASIN ECOLOGICAL the Sacramento River.

MANAGEMENT ZONE Historically, riparian vegetation along Stony Creek
¯ lamprey below the site of Black Butte Dam was virtually non-
¯ giant garter snake existent.
¯ native anuran amphibians A recent soil and mineral classification study by
¯ native resident fishes Glenn County indicates that Black Butte Reservoir
¯ neotropical migratory birds has captured about 41 million cubic yards of
¯ waterfowl sediment (Glenn County 1996).
¯ plants and plant communities. ELDER CREEK ECOLOGICAL

DESCRIPTIONS OF
MANAGEMENT UNIT

ECOLOGICAL MANAGEMENT Elder Creek is a westside tributary that enters the
Sacramento River 12 miles south of Red Bluff. It

UNITS flows into the Sacramento Valley from the west,

STONY CREEK ECOLOGICAL draining a watershed of approximately 142 square
miles. The watershed contains mostly shale,

MANAGEMENT UNIT mudstone, and fine sedimentary deposits that
Stony Creek is a westside stream originating in the produce minimal amounts of gravel, most of which is
Coast Ranges and draining into the Sacramento River deposited where the stream enters the valley. No
south of Hamilton City. Three storage reservoirs are large gravel deposits are present in the lower stream
located in the watershed. The primary focus area on reaches. An flood-control levee system in the lower
Stony Creek is the stream reach below Black Butte section has directed and concentrated flows,
Dam. This includes Stony Creek from Black Butte increasin~ sediment transport and degradation
Dam to Interstate Highway 5 (I-5), I-5 to Highway throughout the reach.
45, and Highway 45 to the confluence with the Several small water diversions, but no large dams,
Sacramento River. have been constructed on Elder Creek. The flow is
Stony Creek has a seasonal run off pattern of high generally intermittent, with a widely fluctuating flow
winter and very low summer and fall flows, typical of regime. Flow records indicate peak flows of more
western Sacramento Valley foothill streams, than 11,000 cfs, but the stream is normally dry from
Unimpaired and early fall flows are 0 cubic ,July to November.summer
feet per second (cfs) for 8-9 months, except in high Elder Creek has a natural flow pattern of moderate
rainfall years, winter and spring flows and very low summer and fall
Summer and fall flows are higher than unimpaired flows, typical of streams in the western Sacramento
flows as water is delivered below Black Butte Dam Valley foothills. Summer and early fall flows are near
for agricultural use. These flows generally exceed 100 0 cfs, except in the highest rainfall years. In the
cfs in summer except in the driest years, when flows wettest years, winter flows average 600 to 1,600 cfs.
of only 10 to 30 cfs are released. Fall flows are In the driest years, average monthly winter flows are
generally less than 100 cfs except in the wettest only 5 to 20 cfs.

Essentially surface flows reach theyears. no The stream reach from Rancho Tehama to the mouthSacramento River during the summer and fall. is a low-gradient, braided channel. Approximately 20
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I miles upstream of the valley floor, the stream COLUSA BASIN ECOLOGICAL
gradient increases rapidly in a rugged canyon area MANAGEMENT UNIT

i that supports resident fish, but probably has limited
value for steelhead. The Colusa Basin drainage area extends from the

Coast Ranges on the west to the Sacramento River on
THOMES CREEK ECOLOGICAL the east. It received flow and sediment from smallI streams located between Stony Creek on the northMANAGEMENTUNIT

and Cache Creek on the south. The drainage
Thomes Creek is the largest gravel source in Tehama encompasses approximately 1,500 square miles in

I County. The stream has a watershed area of about Glenn, Colusa, and Yolo counties; 570 square miles
300 square miles. Thomes Creek enters the of this area consist of the respective watersheds of the
Sacramento River 4 miles north of Corning. No large westside tributaries, with the rest located in the

i dams have been constructed on the stream. The relatively flat valley bottom. Numerous small
stream is usually dry or flowing intermittently below streams, including forks and branches, constitute the
the U.S. Geological Survey (USGS) stream gage near watershed, about 11 of which flow directly into the

i
Paskenta until the first heavy fall rains. Colusa Basin Drain. Access to the upper portions of
Thomes Creek has an unimpaired natural pattern of most smaller westside tributary streams is blocked
flashy winter and spring flows and very low summer where the GCID canal intersects the streams.

i and fall flows, typical of streams in the western The main conveyance system in the Colusa Basin is
Sacramento Valley foothills. The short-duration, high known as the Colusa Trough, the Reclamation
volume flows may impair riparian revegetation. District 2047 Drain, the Colusa Basin Drainage
Summer and early fall flows are near 0 cfs, except in Canal, or, more commonly, the Colusa Basin Drain.
the wettest years. Precipitation is seasonal, with more Flows in the basin generally discharge into the
than 80 percent in December, January, and February. Sacramento River heading southeast through various
Precipitation in the drainage varies with elevation, sloughs. Reclamation efforts that began in the 1850sI The average annual rainfall is 15 to 45 inches have converted wetlands andsloughsintoagricultural
The lower reach of Thomes Creek has been areas.
significantly altered by the construction of flood- Agricultural drainwater from the basin also enters the
control levees and bank protection projects. Sacramento River near Knights Landing through the
The lower Thomes Creek reaches contain large Knights Landing Ridge Cut. In past years, this return

i amounts of sediment and gravel. Thomes Creek has water contributed to elevated water temperatures in
at least three year-round gravel mining operations the lower Sacramento River below the town. Water
and several seasonal ones. These gravel mining temperatures during May and June often exceeded
operations are conducted in compliance with the 70°F, which is detrimental to juvenile chinook

I and under salmon. Recent improvements in agricultural andcounty gravel resourceplan permitted
terms of the Department of Fish and Game. water management practices, reduced flow volume

and reduced temperature and chemical loading, have

i Thomes Creek is one of the most intact tributaries on diminished the problems formerly related to
the west side of the Sacramento Valley. Thomes drainwater.
Creek provides important spawning habitat for native
Central Valley fish, such as Sacramento sucker, and The Colusa Basin Ecological Management Unit

I Sacramento pikeminnow (squawfish). These native permanentprovidesimportantseasonaland habitats
species may be a reason why the area is used by for many species of migratory waterfowl and
wintering bald eagles. Some experts believe that shorebirds, and the federally listed giant garter snake.
Thomes Creek ranks second in importance, behind
Cottonwood Creek, in terms of conservation priorities VISION FOR THE ECOLOGICAL
on the west side of the valley. Thomes Creek is in MANAGEMENT ZONE
remarkably good condition in the upper watershed
and has a well-developed riparian forest along much The vision for the Colusa Basin Ecological

of its upper reach. Management Zone is to maintain or rehabilitate
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I
important fishery, wildlife, and plant communities Elder Creek’s lower reach and its confluence with the 1
and ecological processes and functions that contribute Sacramento River may occasionally provide an
to the health of the Delta. Attaining this vision will important seasonal, and sometimes extended, rearing ¯
involve restoring or reactivating important ecological habitat for juvenile anadromous and resident fish.
processes and functions that create and maintain Maintaining and improving the ecological processes
habitats for fish, wildlife, and plant communities related to streamflow; sediment supply; a and ¯
throughout the Ecological Management Zone and its transport will also provide a clearly defined stream
component Ecological Management Units. channel and riparian zone.

This vision focuses on restoring ecological processes THOMES CREEK ECOLOGICAL 1
and functions related to sediment transport and MANAGEMENT UNIT
restoring seasonally flooded aquatic habitats that
provide important wintering areas for waterfowl and The vision for the Thomes Creek Ecological ¯
shorebird guilds, and in providing wetland habitats Management Unit is establishing a clearly defined 1
that will contribute to the recovery of the giant garter stream channel consistent with flood control needs,
snake. The vision also included a large cooperative effectively enhancing sediment transport in the lower

with landowners to improve the wildlife stream reach, and improving sediment delivery to the ¯program
benefits related to agricultural practices in the area. Sacramento River.
In addition, it emphasizes maintenance or
improvements to the ecological processes and COLUSA BASIN ECOLOGICAL 1
improvements to fish habitats. Visions for these MANAGEMENT UNIT
ecosystem elements follow. The vision for the Colusa Basin Drain Ecological

Managemerit Unit is to remedy ecological problems 1VISIONS FOR ECOLOGICAL related to the Colusa Basin Drain and the mainstem
MANAGEMENT UNITS Sacramento River and to maintain and improve the

area’s value in providing seasonally flooded wetland
ISTONY CREEK ECOLOGICAL habitat.

MANAGEMENT UNIT
The Colusa Basin Drain is sometimes a significant

Many native fish species use the lowermost reach of source ofwarmwater inflow to the Sacramento River, I
Stony Creek, below Highway 45, at its confluence but is probably not a significant problem during May
with the Sacramento River for rearing from fall and June. In general, rice floodup and maintenance
through early summer when water is suitably cool. precludes significant drainwater during this period. ¯
The vision is to maintain and improve valuable There may be thermal impacts resulting from rice
aquatic and terrestrial habitat types by restoring field dewatering prior to harvest in late August and
upstream areas to improve system integrity and September. The drain may also draw chinook salmon ¯
increase habitat complexity at the confluence, from their natural migratory corridor, resulting in i

ELDER CREEK ECOLOGICAL their loss to the spawning population.

MANAGEMENT UNIT VISIONS FOR ECOLOGICAL ~
The vision for the Elder Creek Ecological PROCESSES
Management Unit is to restore degraded habitat, the

CENTRAL VALLEY STREAMFLOW: Thesediment balance (to reduce the quantity of fine vision
Isediments in the gravel substrate), and a more natural is that streamflows would be maintained to support

stream channel and riparian habitat in the lower many ecological processes and functions essential to

section, the health of individual streams in the Colusa Basin ¯
Ecological Management Zone and contribute to the

Because of levees and other structures, Elder Creek health of the mainstem Sacramento River.
transports sediment through the lower sections ¯instead of allowing deposition. COARSE SEDIMENT SUPPLY: The vision for

Sediment supply in streams of the Colusa Basin
Ecological Management Zone is that natural stream
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I
sediments will contribute to stream channel based on the definition of waters currently or
formation and provide for native resident fish historically accessible to salmon (National Marine

i spawning and invertebrate production. Fisheries Service 1998). Key features of EFH to
maintain or restore in these creeks include substrate

NATURAL FLOODPLAIN AND FLOOD composition; water quality; water quantity, depth
PROCESSES: The Colusa Basin is one of the and velocity; channel gradient and stability; food;I cover and habitat complexity; space; access andSacramentoValley’s natural overflow basins. The
vision is to maintain the system’s flood capacity, passage; and flood plain and habitat connectivity.
introduce nutrients to the system, and support

I natural regeneration and succession of riparian and AGRICULTURAL L~IDS: Improving habitats on

riverine plant communities, and adjacent to agricultural lands in the Colusa Basin
Ecological Management Zone will benefit native

VISION FOR HABITATS waterfowl and wildlife species. Emphasizing certain
I

SEASONAL WETLAND HABITAT: The vision is
agricultural practices (e.g., winter flooding and
harvesting methods that leave some grain in the

that increased seasonal flooding of leveed lands, use        fields) will also benefit many wildlife that seasonally

i of the Colusa Basin’s natural flood detention capacity,
protection and enhancement of existing wetlands,

use these important habitats.

and development of cooperative programs with.local VISIONS FOR REDUCING OR
landowners will contribute to increased habitats for

I waterfowl and other wetland dependent fish and ELIMINATINGSTRESSORS
wildlife resources such as shorebird, wading birds,CONTAMINANTS: Pesticides and herbicides are
and the giant garter snake, applied extensively in this Ecological Management

I RIPARIAN AND    RIVERINE AQUATIC Zone and may adversely affect aquatic organisms.

HABITAT: The vision is to maintain existing The vision is that contaminant input levels to the

riparian and shaded riverine aquatic habitats and to system will not impair restoration or maintenance of

I restore these habitats where feasible that support healthy fish,wildlife, andplantcommunities.
terrestrial and aquatic species. Throughout much of
this zone, riparian protection and restoration will be VISIONS FOR SPECIES

I in conjunction with flood control and levee for the(~IANT GARTER SNAKE: vision giant
maintenance practices, garter snake is to contribute to the recovery of this

FRESH EMERGENT WETLAND HABITAT: The State and federally listed threatened species in order

I vision is to maintain and enhance existing permanent to contribute to the overall species richness and

marshes in the Colusa Basin Ecological Management diversity. Achieving this vision will reduce the

Zone. conflict between protection for this species and other

I beneficial uses of land and water in the Bay-Delta.
FRESHWATER FISH HABITAT: Freshwater fish Protecting existing and restoring additional suitable
habitat is an important component needed to ensure wetland and upland habitats will be critical to

I the sustainability of resident native and anadromous achieving recovery of the giant garter snake. The
fish species. The lower sections of these creeks are proposed restoration of aquatic, wetland, riparian,
typical of fall chinook salmon spawning streams and upland habitats in the Colusa Basin Ecological
(Moyle and Ellison 1991). The quality of freshwater Management Zone will help in the recovery of thesei f~sh habitat in these creeks will be maintained habitat andspeciesbyincreasing quality area.
through actions directed at streamflows, coarse
sediment supply, stream meander, natural floodplain WATERFOWL: The vision for waterfowl is to

I and flood processes, and maintaining and restoring maintain and restore healthy populations at levels

riparian and riverine aquatic habitats, that can support consumptive (e.g., hunting) and
nonconsumptive (e.g., birdwatching) uses consistent

ESSENTIAL FISH HABITAT: The streams in the with the goals and objectives of the Central Valleyi Colusa Zone have been and North AmericanBasinEcologicalManagement Habitat Joint Venture
tentatively identified as Essential Fish Habitat (EFH) Waterfowl Management Plan. Many species of
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I
resident ahd migratory waterfowl will benefit from INTEGRATION WITH OTHER ¯
improved aquatic, wetland, riparian, and agricultural RESTORATION PROGRAMShabitats. Increase use of the Colusa Basin Ecological ¯
Management Zone and possibly increases in some The vision for the Colusa Basin Ecological
populations would be expected. Management Zone can be achieved by primarily

PLANT SPECIES AND COMMUNITIES: The relying on local resource conservation districts, ¯
vision for plan species and communities is to protect landowner associations, watershed associations,

and restore these resources in conjunction with efforts watershed conservancies, water districts, and local

to protect and restore wetland and riparian and landowners. In addition, the expertiseofstate, federal ¯
riverine aquatic habitats, and local agencies can be used where appropriate to

improve or assist in local planning efforts. Local
groups presently include the Stony Creek Business

Note on Chinook Salmon in the Colusa and Landowners Coalition, the Themes Creek I
Basin Ecological Management Zone Watershed Association, Tehama Colusa Canal

Authority, and the Orland Unit Water UsersChinook salmon are not included in the vision Association. Key agencies in this effort are DFG, ¯for this Ecological Management Zone. USFWS, the U.S. Natural Resources ConservationHistorically, Themes, Elder, and Stony creeks Service (NRCS), Reclamation, and local governmentsporadically supported spawning chinook
salmon when rainfall and streamflow patterns agencies. The Colusa Basin Drainage District will ¯
allowed upstream migration. Under ideal flow play an important part in designing restoration

efforts in the Colusa Basin Ecological Managementconditions, these streams can still support fall-
run chinook. These three creeks have been Unit. The District recently completed major elements ¯
identified as "Essential Fish Habitat" by the of a Basin Integrated Resource Management Plan and

Watershed Priority Ranking Assessment Study. ThisNational Marine Fisheries Service. In response
to this, CALFED has reevaluated its approach planning process brought together representatives m
and recommended actions and decided the from agricultural, environmental, urban, and rural
proposed actions are appropriate for this Zone groups to identify, discuss, and resolve issues in a way
at this time. that benefits all parties. In addition, local landowners,

stakeholders, and private organizations will be I
The approach presented includes efforts to important to restoration program success.
resolve uncertainties and problems arising

CENTRAL VALLEY HABITAT JOINTfrom the ecological dysfunction of streamfiow,
Icoarse sediments, and floodplains. These VENTURE

processes need to be improved prior to The Central Valley Habitat Joint Venture and the
developing or recommending actions to North American Waterfowl Management Plan have ¯
restore fall-run chinook salmon, which at this developed objectives for wetlands in the Colusa Basin
time is not warranted. Ecological Management Zone. These objectives are

consistent with the ERPP targets developed for this
¯Future actions directed at fall-run chinook Ecological Management Zone. ¯salmon, if appropriate, will depend on how well

the system functions after issues related to CENTRAL VALLEY PROJECT
streamflow and sediment transport and supply IMPROVEMENT ACT ¯
are reviewed and remedial projects are
successfully implemented. In addition to many provisions for the restoration of

anadromous fish in the Central Valley, the Central ¯
The role or value of fall-run chinook salmon in Valley Project Improvement Act contains provisions |this Zone is uncertain at this time, and future related to "other" programs to protect, restore, and
recomroendations will be based on credible mitigate for past fish and wildlife impacts of the
science and projects implemented as adaptive Central Valley Project including threatened and I
interventions or experiments, endangered plants and animals.
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I           CALFED BAY-DELTA PROGRAM        RATIONALE: Colusa Basin Ecological Management
Zone streams provide several features that are

I CALFED has funded one ecosystem restoration important within the EcologicalManagementZone
projects in Colusa Basin. This project reduces and foradjacenrzones. Major ecological processes and
sediment inflow to Sand and Salt creeks, functions that are driven by flow include gravel

I LINKAGE TO OTHER recruitment, transport, deposition, and cleansing.
Stony, Thomes, and Elder creeks can provide

ECOLOGICAL MANAGEMENT sediment for transport to the Sacramento River and
ZONES habitat in the Sacramento River for chinook salmon

and other Maintaining andaquatic species. improving
The Colusa Basin Ecological Management Zone is the ecological health of streams in the Colusa Basin
closely linked to the Sacramento River Ecological Ecological Management Zone will require

I Management Zone and has a high degree of mainraining exisringrunoffpatrernsandeliminating
connectivity through the confluences of Stony, Elder, other stressors such as invasive exotic plants (Arundo
and Thomes Creeks. The Colusa Basin is directly and tamarisk)that constrain ecological processes. In

i linked to the Sacramento River through the Colusa addition, improvements in watershed health will
Basin Drain. This Ecological Management Zone contribute to maintaining seasonal runot~patterns,
provides important habitats for a variety of migratory water yield, and water quality and reduce sediment
species including anadromous fish, waterfowl, and loading to downstream storage reservoirs.
other species dependent on wetland and riparian
habitats. COARSE SEDIMI=NT SUPPLY

i RESTORATION TARGETS AND TARGET 1: Maintain the sediment available for

PROGRAMMAT|C ACT|ONS
transport during storms and seasonal flow events in
Thomes Creek (�.).

I I~COLOGICAL PROCESSES PROGRAMMATIC ACTION 1A: Maintain

CENTRAL VALLEY STREAMFLOWS sediment transport in Thomes Creek by continuing
to monitor aggregate extraction activities to ensure

i TtM~GET ’l : Maintain the existing seasonal runoff sediment is available for delivery to the Sacramento
patterns that mobilize and transport sediments, allow River.
upstream and downstream resident fish passage, and
contribute to riparian vegetation succession. (’). TARGL~I" 2: Maintain the quantity of sediment

i transported from Elder Creek to the Sacramento
PROGRAMMATIC ACTION 1 A-" Develop locally River (�~).
initiated programs to restore upper watershed health
and functions. PROGP,~MMATIC ACTION ~>A: Maintain

I sediment transport in Elder Creek by continuing to
PROGP, a~d~M~TIC ACTION R B: Reduce excessive monitor aggregate extraction activities to ensure
fire fuel loads in the upper watersheds, sediment is available for delivery to the Sacramento

I PROGFL~MM,~TIC ACTION I C." Improve forestry
River

management practices related to timber harve.sting, RATIONAL£: Sand and gravel extraction activities
road building andmaintenance, and livestock on the streams in the Colusa Basin Ecologicali grazing. Management Zone are conducted in compliance with

Iocal and state regulations. The tributaries are
PROGR.,~IM~TIC ACTION 1Dr Develop a

important sediment sources for the Sacramento River.

i watershed management plan for Thomes Creek. Sediments contribute to several important ecological

PROGRAMMATIC ACTION 1 E: Develop a functions and are required for speciEc habitats,
watershed management plan for Elder Creek. particularly chinook salmon and steelhead habitats.

Black Butte Dam on Stony Creek has eliminated
PROGRAMMATIC ACTION 1 F: Develop a natural gravel recruitment to the lower stream reach.
watershed management plan for Stony Creek. The feasibility of protecting Stony Creek, its stream
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and riparian corridor, and its contribution of Zone. Restoring these habitats will also reduce the !

sediment to the Sacramento Pdver should be amount and concentrations of contaminants that
evaluated, could interfere with restoring the eco’logical health of ¯

the aquatic ecosystem. Seasonal wetlands support a
NATUFL~L FLOODPLAIN/M~ID FLOOD high production rate of primary and secondary food

PROCESSES species and large blooms (dense populations) of ¯
TARGET 1 : Establish a desirable sediment aquatic invertebrates.

deposition level in the Colusa Basin (’). ~Yedands that are dry in summer are also et~cient

PROGI~MMATIC ACTION 1A: Improve the sinks for the transformation of nutrients and the

Colusa Basin sediment deposition capacity by breakdown ofpesticidesandothercontaminants. The

working with local landowners to develop an roughness of seasonal wedand vegetation £dters and

integrated plan consistent with flood-control traps sediment and organic particulates. Water ¯
requirements, flowing out from seasonal wetlands is typically high

in foodweb prey species concentrations and fine
R,~,TIONALE: Floodplain processes include the particulate organic matter that feed many Delta
natural floodwater and sediment detention and aquatic and semiaquatic fish and wildlife. To ¯
retention process whereby flows and sediment are capitalize on these functions, most of the seasonal
retained within the floodplains. Retaining and wetlands of the Colusa Basin Ecological Management
detaining water and sediment in basin floodplains are Zone should be subject to periodic flooding and 1
controlled primarily by flow patterns and channel ovedand flow from river floodplains.
geomorphology, and secondarily by soils and plant
communities. RIPARIAN AND SHADED ¯

RIVERINE AQUATIC HABITATS
HABITATS

TARGET 1: Protect and maintain riparian

SEASONAL WETLANDS vegetation along Stony Creek, Elder Creek, Thomes ¯
Creek, and the Colusa Basin Ecological Management

TARGET 1 : Protect and manage 2,000 acres of Unit channels and sloughs where possible. This will
existing seasonal wetland habitat consistent with the provide cover and other essential habitat
goals of the Central Valley Habitat Joint Venture and requirements for native resident fish species and ¯
the North American Waterfowl Management Plan wildlife (,~).
(~).

PROGRAMMATIC ACTION 1A: Develop a ¯
PROGRAMMATIC ACTION 1A: Develop and cooperative program to protect or rehabilitate
implement a cooperative program to improve riparian vegetation, where possible.
management of 2,000 acres of existing, degraded
seasonal wetland habitat. ~TIO/~,LE.." Healthy riparian corridors along 1

creeks, sloughs, and channels, including those in the
TARGET 2: Develop and implement a cooperative Colusa Basin Ecological Management Unit, provide
program to enhance 26,435 acres of existing public essential cover, shade, and food for spawning, rearing, ¯
and private seasonal wetland habitat consistent with and migrating native resident fishes, and a wide
the goals of the Central Valley Habitat Joint Venture variety of wildlife, neotropical birds, and other
and the North American Waterfowl Management terrestrial species.
Plan (~). |FRESHWATER FISH HABITAT AND
PROGRAMMATIC ACTION 2A: Restore and ESSENTIAL FISH HABITAT
manage seasonal wetland habitat throughout the ¯
Ecological Management Zone. TARGET 1 : Maintain and improve existing

freshwater fish habitat and essential fish habitat
~¢~O, TIONALE." Restoring seasonal wetland habitats through the integration of actions described for
along with aquatic, permanent wetland, and riparian ecological processes, habitats, and stressor reduction
habitats is an essential element of the restoration or elimination (’~).
strategy for the Colusa Basin Ecological Management
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i
PROGRAMMATIC ACTIONS: No additional Creating smallponds on farms with nearby waterfowl

programmatic actions are recommended, nesting habitat but little brood habitat will increase
production of resident waterfowl species when brood

I~TlON,~LE: Freshwater fsh habitat and essential ponds are developed and managed properly.
fsh habitat are evaluated in terms of their quMity and Researchers and wedand managers with the DFG,
quantity. Actions described for ecological processes, U.S. Fish and Wildlife Service and the California

Waterfowl Association have found that well managedstressor reduction~ andriparianand riverine aquatic
habitat should suaCEce to maintain and restore brood ponds produce the high levels of invertebrates
freshwater fish habitat and essential fish habitat. For needed to support brooding waterfowl. Ocher wildlife
example, maintaining freshwater and essential fish such the snake will also benefit.as giant garter
habitats is governed by actions to maintain Restoring suitable nesting habitat near brood ponds
stream[low, improve coarse sediment supplies, will increase the production of resident waterfowl
maintain stream meander, maintain or restore species.
connectivity of Stony, Elder, and Thomes creeks and
their ~loodplains, and in maintaining and restoring Restoring nesting habitat, especially when it is near
riparian and riverine aquatic habitats, brood ponds, will increase the production of residentI waterfowl When the restored habitatspecies. nesting

AGRICULTURAL LANDS b properly managed, large, ground predators are less
TARGET 1 : Cooperatively manage I 11,28~5 acres of effective in preying on eggs and young of waterfowl
agricultural lands (’~). and other ground nesting birds. Managing

agricultural lands to increase forage for waterfowl and
PROGRAMMATIC ACTION 1A: Increase the area other wildlife will increase the overwinrer survival

I of rice fields and other crop lands flooded in winter rares of wildlife and strengthen them for migration,
and spring to provide high-quality foraging habitat thus improving breeding success (Madrone and
for wintering and migrating waterfowl and shorebirdsAssoc. 1980).
and associated wildlife.I REDUCING OR ELIMINATING
PROGRAMMATIC ACTION 1 B: Convert STRESSORS
agricultural lands in the Colusa Basin Ecological
Management Zone from crop types of low forage CONTAMINANTS
value for wintering waterfowl and other wildlife to
crop types of greater forage value. TARGET 1 : Reduce the adverse effects of herbicides,

pesticides, fumigants, and other agents that are toxic
PROGRAMMATIC ACTION 1C: Defer fall tillage to f’rsh and wildlife in the Colusa Basin Ecological
on rice fields in the Colusa Basin EcologicalManagement Zone(~).
Management Zone to increase the forage for

i wintering waterfowl and associated wildlife. PROGRAMMATIC ACTION 1A: Work with local
agricultural interests and water districts implement

F~TIO~.£: Following the extensive loss of native and evaluate a contaminant effects study.
wedand habitats in the Central Valley, some wetland

i wildlife species have adapted to the artificial wetlands F~A~’~O~O~.£: Contaminants from point and
of some agricultural practices and have become nonpoint sources affect water quality and survival of
dependent on these wetlands to sustain their fish, waterfowl, and the aquatic foodweb.

~
populations. Agriculturallycreatedwedandsinclude Contaminants may cause severe toxicity and
rice lands; felds flooded for weed and pest control; organism mortality or long-term, low-level toxicity
stubble management; and tailwater circulation that affects species’ health and reproductive success¯
ponds. |NVASIVE RIPARIAN AND MARSH
Managing agricultural lands to increase forage for PLANTS
waterfowl and other wildlife will increase the survival TARGET 1 : Eradicate Arundo and tamarisk in
rares ofoverwintering wildlife and strengthen them watersheds where they have only small population,
for migration, thus improving breeding success then concentrate on eradicating satellite populations
(Madrone Associates 1980)
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extending beyond major infestations, and finally, REFERENCES
reduce and eventually eliminate the most extensive
populations (’’).                                      California Department of Fish and Game. 1993.

Restoring Central Valley streams: a plan for
PROGRAMMATIC ACTION 1A: Develop a action. November 1993.
cooperative pilot study to control Amndo (false

and tamarisk (salt cedar) in streams within California Department of Water Resources. 1994.bamboo)
the Colusa Basin Ecological Management Zone. Use of alternative gravel sources for fishery

restoration and riparian habitat enhancement in
FL4TIONALE: Invasive riparian and marsh plants Shasta and Tehama counties,California.
have become sufficiendy established in some locations Northern District. August 1994.
ro threaten the health of the Bay-Delta ecosystem.
The riparian and salt marsh plants that pose the Madrone Associates. 1980. Sacramento-SanJoaquin

those that Delta wildlife habitat protection and restorationgreatestthreatsto aqua~/’cecosystemsare

directly or indirectly affect rare native species, plan. Prepared for the California Department of
decrease foodweb productivity, and reduce Fish and Game and U.S. Fish and Wildlife
populations of desired fish and wildlife species. Service.

Factors char relate to the degree of influence invasive Moyle, P.B., and J.P. Ellison. 1991. A conservation
riparian and salt marsh plants have on the Bay-Delta oriented classification system for the inland
include additional introductions from gardens and waters of California. California Fish and Game
other sources, and ground disturbances and 77(4): 161-180.
hydrologic regimes char create favorable conditions National Marine Fisheries Service. 1998. Draft
for theirestablishment. proposed recommendations for amendment 14
The effects of Arundo’s abi!iry to alter ecosystem to the Pacific Coast salmon plan for essential fish
processes may be profound. Ir is far more susceptible habitat. March 26, 1998.
to fire than native riparian species. However, The Nature Conservancy. 1995. Sacramento Valley
although it recovers from fires, most native and foothill bioregional biological scoping
vegetation does not, leading to increased postfire project.
dominance by Arundo. By increasing sedimentation
after establishing in stream channels, Arundo U.S. Fish and Wildlife Service. 1997. Revised draft
stabilizes islands, hinders braiding and shifting restoration plan for the anadromous fish
patterns in stream channel movement, and prevents restoration program: a plan to increase the
native stream channel vegetation from establishing, natural production of anadromous fish in the
An example of this can be seen at Stony Creek in Central Valley of California. May 30, 1997.
northern California. Because Amndo has a vertical
structure, it does not overhang water like native
riparian vegetation. The result is less shade over
water, providing less cover, increased water
temperatures, and altered water chemistry, all
conditions that can harm fish and other existing
aquatic organisms and ultimately change the aquatic
species composition.

Tamarisk is widespread in California rivers; however,
an accurate assessment of the extent and rare of
spread of the weed is unknown, like Arundo, more
survey mapping is needed ro determine the extent of
tamarisk, the levels of threat posed by the weed, the
best time ro control it safely, and a prioritized
strategy for removing it.
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BUTTE BASIN ECOLOGICAL
MANAGEMENT ZONE

INTRODUCTION steelhead, however, need to achieve higher
sustainable annual population levels before they are

The ecological health of the Bay-Delta depends on considered healthy and no longer a problem in the
ecological processes and functions, habitats, and fish Delta. Achieving healthy status for these fish
and wildlife species present in Butte Basin Ecological populations is also dependent on implementing
Management Zone streams, wetlands, and restoration actions downstream of this ecological
floodplains. The status and abundance of spring-run management zone.
chinook salmon and steelhead trout are important
measures of the health, not only of the Sacramento-
San Joaquin River Delta, but also of the Butte Basin. A
The Butte Basin Ecological Zone supports the Delta
ecosystem through significant contributions of
streamflow, sediments, and other attributes.

The Butte Basin Ecological Management Zone
provides habitat for a wide variety of fish, wildlife,
and plant communities and habitats. These include
spring-run chinook salmon, steelhead trout, resident
fish communities, waterfowl, riparian vegetation, and .
seasonally and permanently flooded wetlands. The Photo ~ California Department of Water Resources

Butte Sink contains important refuge areas including Important habitats in the Butte Basin Ecological
Gray Lodge Wildlife Area, Butte Basin Wildlife Management Zone include anadromous fish
Area, Butte Sink National Wildlife Refuge, and the migration, holding, spawning, and nursery habitats
Butte Sink Wildlife Management Area. (freshwater and essential fish habitats), which are

needed to maintain spring-run chinook and steelhead
Important ecological processes and functions in the and other chinook populations. Seasonally flooded
Butte Basin Ecological Management Zone include wetlands are prevalent through the lower portions of
the annual streamflow and storm runoff patterns, the basin and are extremely important habitat areassediment supply and gravel recruitment, and stream
meander in each stream’s watershed. These important for waterfowl, shorebird, and wading bird guilds.

processes are in a reasonably healthy condition
Riparian and riverine aquatic habitat is important to

throughout the ecological management zone, but
aquatic and terrestrial species. Woody debris, such as
tree branches and root wads, provide important cover

specific improvements are needed in certain for young fish. Healthy riparian vegetation provides
watersheds. The greatest need is to maintain
processes closely linked to the natural streamflow

a migration corridor that connects the mainstem
Sacramento River with habitats in the upper

regime. Continued efforts toward improving low ’watershed. This corridor is used by terrestrial species,
flows and reducing physical barriers to fish migration such as birds and mammals.
will improve the overall ecological health of the
watersheds in the basin while contributing to species Stressors to ecological processes, habitats, and species
restoration, in the zone include diversion structures in the

streams; unscreened diversions; insufficient flow in
Important fish and wildlife resources in the basin the lower portions of most of the streams, which mayinclude spring-run chinook salmon, fall-run chinook seasonally inhibit the upstream and downstreamsalmon, steelhead trout, resident fish guilds,
waterfowl guilds, shorebird and wading bird guilds,

migration of anadromous fish; areas of inadequate

and riparian wildlife guilds. Generally, the wildlife
riparian vegetation and woody debris; and the

populations are healthy. Spring-run chinook and potential illegal harvest of spring-run chinook salmon
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!
that oversummer in isolated pools in many of the streams. DESCRIPTIONS OF I

DESCRIPTION OF THE ECOLOGICAL MANAGEMENT

IMANAGEMENT ZONE UNITS

The Butte Basin Ecological Management Zone PAYNES CREEK ECOLOGICAL
encompasses a significant portion of the Sacramento MANAGEMENT UNIT IValley, east of the Sacramento River and north of the
Colusa Basin Ecological Management Zone, and Paynes Creek enters the Sacramento River 5 miles

includes the. following seven ecological units: Valleyn°rth from°f RedtheBlUff.east, drainingIt flOWSa intOwatershedthe SacramentOof approxi-
I

Paynes Creek Ecological Unit, mately 93 square miles. Paynes Creek originates in a
Antelope Creek Ecological Unit, series of small lava springs approximately 6 miles

IMill Creek Ecological Unit, west of the town of Mineral. There are no sign~cant
Deer Creek Ecological Unit, dams on the stream; however, as many as 16
Big Chico Creek Ecological Unit, diversions seasonally divert water. Diverted water is

used for irrigation, stock watering, and commercial
I

~~~, I:~
aquaculture. Diversions are comqned to the period

¯ I/~telop~ C ...,

Ii ~~ ~.f
juveniles can occur in spring if the irrigation season

! ~~~/~~_~/,~
begins when juvenile salmon are attempting to

"~ ’~/%
~

Approximately 15 diversions in Paynes Creek need to5 I~c~i~o Cr.k~ ~ J ? ~ "
emigrate from the stream into the Sacramento River.

~ ............ ~ ’\ /~-~ ~ be screened to protect juvenile fish.

~~ ~,~,~ ;~ ~c’~" Paynes Creek has a natural flow pattern of high
_~--~ ~ ~( ’; ~.,~ winter and low summer-fall flows, typical of many

!

"~~/ ~,_.~

Sacramento Valley streams that originate in foothills~ ~    ~ ,
rather than the crests of the Sierra Nevada or Cascade
ranges. Low summer and fall flows are further

"~    ~,~ ’ "~,’~ ,~,~- w!~" reduced by diversions. The stream is often dry during
Location Map of the Butte Basin Ecological Management summer and fall. In wetter years, flows in winter

Zone and Units average 200 to 600 cfs. In winter months of dry

¯ Butte Creek Ecological Unit, and years, average monthly flows peak at only 50 to 80 Icfs. In the driest years, winter monthly average flows¯ Butte Sink Ecological Unit.
reach only 10 to 20 cfs.

LIST OF SPECIES TO BENEFIT FROM I
RESTORATION ACTIONS IN THE BUTTE

BASIN ECOLOGICALzoNEMANAGEMENT
I

¯ fall-run chinook salmon
¯ spring-run chinook salmon

I¯ steelhead trout
¯ lamprey
¯ native anuran amphibians
¯ native resident fishes

I¯ neotropical migratory birds J A S O N D
¯ giant garter snake [] Dry Year¯ waterfowl

I¯ plants and plant communities. Paynes Creek Stre~unflow, 1956-1966 (Dry year is the 20th percentile
year; normal year is the 50th percentile or median year.)
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Fall-tun chinook salmon and steelhead trout use Restoration and maintenance of Paynes Creek could
Paynes Creek when streamflow is sufficient to allow be improved by establishing a Paynes Creek
upstream passage. Surveys in the 1960s documented watershed conservancy. Restoring and maintaining
an average run size of 143 fall-run salmon; 300 fish Paynes Creek could be facilitated by developing and
was the maximum tun observed in a single season. In implementing a comprehensive watershed
most years, rainfall provides sufficient flow for the management plan.
fall-tun chinook salmon to move upstream by late
fall. ANTELOPE CREEK ECOLOGICAL

MANAGEMENT UNIT
s0o. Antelope Creek flows southwest from the Cascade
2~ol ........................................................ Range foothills and enters the Sacramento River 9
200 ÷ ....................................................... miles southeast of Red Bluff. The drainage is approxi-
1so "                                                mately 123 square miles, and the average stream~t[ [[[[[|1"- [iii[i[[!i!!![!!!!iii!!!!!!!!!!![!!!!!i[! dischargeis 107,200acre-feet(a£)peryear. Antelope

100                                                  Creek is relatively unaltered above the valley floor,
5o but the seasonal lack of flow to the Sacramento River

0 : reduces the creek’s potential to produce anadromous1960 1965 1970 1975 1980 1985 1990 1995
f~sh.

Fall=run Chinook Salmon Returns to Paynes Creek,
1960-1999 (CDFG 1998). Antelope Creek has a natural streamflow pattern like

Riparian and riverine aquatic habitat needs to be
other nondammed streams in this ecological
management zone. Peak flows occur in winter andimproved by providing adequate streamflows and by

Lowest flows in and fall. Inspring. occur summerprotecting shorelines from livestock. Vegetation wettest years, average flows in winter months rangeplanting may be required in certain areas to hasten from 200 to 1,200 cfs. In driest years, flows in winter
and sustain a riparian corridor along the stream. months average below 50 cfs. In all but the wettest
The size of the salmon run in Paynes Creek is closely years, summer and early fall flows average from 20 to
linked to rainfall. Therefore, actions to restore and 50 cfs. The natural flow pattern is altered by
improve conditions for chinook salmon and steelhead diversions in the lower creek from spring through fall.
are more likely to succeed during periods of normal
to above normal rainfall. Limiting water diversions Historical Monthly Average Flowduring critical migration periods would help to
maintain and improve flows. Reduced diversions
could be achieved through voluntary restrictions;            300-
direct water purchase; or development of alternative
sources, as or storage Adequate 250such wells facilities.
flows are needed in Paynes Creek to provide for the          ~200 -
fall adult migration, winter season fry rearing, and
spring juvenile outmigration in drier years. Minimum
flows in upstream summer rearing areas are needed to
sustain steelhead,                                          co -

to flow, inadequate spawning gravelInaddition low
has been identified as a significant factor limiting
salmon production. The California Department of
Fish and Game (DFG) built five spawning riffles with
1,000 tons of spawning gravel in 1988. Improvement Antelope Creek Streamflow, 1942-1982 (Dry year is the 20th

percentile year; normal year is the 50th percentile or median year.)
to the sediment supply, including gravel for fish

There are two water diversions at the canyon mouthspawning, needs further evaluation, on Antelope Creek. The Edwards Ranch uses water
from both diversion points under riparian and pre-

~ ¢AL~
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1914 water rights. The Los Molinos Mutual Water that Antelope Creek no longer supports a self-
Company (LMMWC) shares one diversion with a sustaining po~:-:.lati0n of chinook salmon. The status
water right of 70 cfs. Antelope Creek flow is typically of steelhead in Antelope Creek is unknown.
diverted from April 1 through October 31. Average
flow during this period, measu~-~ d from 1940 through
1980, was 92 cfs. With water diversion rights 6 L-
exceeding streamflow, the lower reach of the stream

~ |is often dry. The seasonal flow needs improvement to
permit unobstructed fish passage. To reestablish and ~ 4l

increase salmon and steelhead in Antelope Creek, a ~-
priority must be given to providing and maintaining
adequate passage flows from October 1 through June °I0~o
30 below the Edwards and LMMWC diversion dam.
Diversions on Antelope Creek have been screened to Fall-run Chinook Salmon Returns to Antelope Creek, 1960-

1999, (CDFG 1999).protect juvenile salmon and steelhead during their
downstream passage. The overall role of Antelope Creek in supporting

viable populations of anadromous fish is strongly
Migration flows and temperatures adequate to attract constrained by flow patterns, flow quantity, high
salmon must be provided at Antelope Creek’s water temperatures, geomorphology of the valley
confluence with the Sacramento River. Diversions section of the stream, and the steep gradient in the
during the chinook and steelhead migration season upper reaches.
should be limited to maintain a flow of at least 25 cfs
at the mouth of Antelope Creek. Instream flows Insufficient fall flow patterns may delay the upstream
should be maintained throughout the irrigation migration and spawning of adult fall-run chinook and
diversion season to provide aquatic habitat and downstream migration of juvenile spring-run
riparian vegetation benefits, chinook. Likewise, inadequate late spring flows may

limit part of the spring-run upstream migration and
The riparian and riverine aquatic habit along the downstream juvenile fall-run chinook migration. In
Antelope Creek corridor needs several improvements, the lower stream section below the canyon mouth,
Some areas have been denuded and will require Antelope Creek is subject to braiding and channel
significant revegetation. Woody debris, such as bifurcation, which also impair upstream fish passage.
branches and root wads originating from the riparian
forest, provides valuable cover for young fish. The The Antelope Creek Ecological Unit could be
riparian zone provides an important migratory improved by establishing and supporting an Antelope
corridor for terrestrial species by connecting the Creek watershed conservancy. Restoring and
mainstem Sacramento River with upper watershed maintaining Antelope Creek could be improved by

developing and implementing a comprehensivehabitats.
watershed management plan. Forest management,

Fall- and spring-run chinook salmon and steelhead including reducing fire fuel loads, would protect
trout have used Antelope Creek. Population estimates riparian habitats and streamflows and help to prevent
for fall-run salmon on Antelope Creek from 1965 ~xcessive sediment from being washed into the creek.
through 1984 ranged from 50 to 4,000, with an
average annual run of approximately 467 fish. MILL ~REEK I~OLOGI~AL
Historically, an estimated 500 spring-run chinook MANAGEMENT UNIT
salmon and approximately 300 steelhead trout
annually used Antelope Creek. Since 1986, the Mill Creek is a major tributary of the Sacramento

California Department of Fish and Game has River, flowing from the southern slopes of Mr. Lassen

conducted intensive snorkle surveys on Antelope and entering the Sacramento River at river mile (RM)

Creek. Over a period of 12 years, a total of only 19 230, 1 mile north of the town of Tehama. The stream
spring-run chinook salmon have been observed, originates at an elevation of approximately 8,500 feet

During 1997, no adult spring-run chinook salmon and descends to 200 feet at its confluence with the
Sacramento River. The watershed drains 134 squarewere observed. This series of observations suggest
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miles, and the stream is approximately 65 miles long. Fall-run chinook salmon population estimates have
The creek is confined within a steep-sided, relatively ranged from approximately 6,000 spawners in 1984
inaccessible canyon in the upper watershed. Mill to 150 in 1965. The fall run has averaged 2,200 fish
Creek spring-run chinook salmon are unique, because for the 38 years of record. Late-fall-run salmon have
they spawn at altitudes above 5,000 feet--the occasionally been observed spawning in the lower
highest altitudes known for salmon spawning in reaches of Mill Creek, but no estimates are available.
California. The stream flows through the Ishi Wilder-
ness Area and the Gray Davis Dry Creek Reserve, 0.

which is managed by The Nature Conservancy. Two 5 ~
dams on the lower 8 miles of the stream divert most 4

of the natural flow for irrigation purposes, usually            ~
from May and until September.                              ~ ~

Mill Creek has a somewhat atypical seasonal flow 1
pattern. Flows remain relatively high through spring,
even in dry years, because ofsnowmelt and springs on

I~o ms lo7o ~975 ~o~o m5 ~ ~o~

Mt. Lassen. In flows Fall-run Chinook Salmon MiLlwettest monthlyyears,average Returnsto Creek,
in winter and spring range from 800 to 1,800 cfs. In 1960-1998 (1999).

driest years, flows range only from 60 to 120 cfs. Mill Creek differs from other eastside streams because
With no storage reservoirs and minimal diversions on of its high silt load and turbidity during the spring
the river, streamflows are near natural and snowmelt period. Recent water quality monitoring
unimpeded, except in the valley lowland reach, for Mill Creek indicates that lands within Lassen

The ecological health of the Mill Creek ecological Volcanic National Park contribute the major source

unit is rated above average due to unimpeded stream of silt from the steep barren slopes adjacent to the
headwaters. There are insignificant land use activitiesflow and the undisturbed quality throughout the

holding and spawning habitat of spring-run chinook that occur on the Lassen National Forest lands,

salmon and steelhead. Populations of spring-run however, most of the area is protected by its

chinook salmon and steelhead have declined sharply wilderness designation. The majority of the siltation

in recent years, in large part due to problems outside sources in Mill Creek are the result of natural

of the unit. geologic processes that have existed for thousands of
years and are not an impediment to the survival of

Spring-run chinook salmon populations in Mill Creek the endemic anadromous fish populations.
have ranged from a maximum of 3,500 fish to a low
of no fish during the severe drought of 1977. During Spawning areas in lower Mill Creek consist primarily

the past decade, annual spring-run chinook of large cobbles and boulders, with very little

populations have averaged 390 fish. More than 2,000 spawning gravel. Spawning gravel naturally

steelhead have been counted at Clough Dam, and accumulates in the lower reaches of the stream but is
flushed from the stream during higher flow events.steelhead runs averaged 1,100 fish from 1953 to

1965. Anecdotal accounts place the present annual Three diversion structures were constructed on Mill
steelhead population at a few hundred fish. Creek in the early 1900s, however, only two are

35
operational. The upper and lower diversions are low
structures and have been screened since the 1920s.

30
The Department of Fish and Game has completed

25 several improvements to these structures over the
~ 20 past 50 years including the addition of fish ladders
~ ~5 and and the surface of theresloping refacing

10 structures to improve fish passage. These diversion
5 structures are owned and managed by the Los

°~woo ~0~ mo 1~ 1~o m~ 1~o ~9~ Molinos Mutual Water Company and are regularly

Spring-run Chinook Salmon Returns to Mill Creek, 1960-
1999 (CDFG 1999).
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īnspected by the Department of Fish and Game to Restoration activities are presently being
insure optimum fish passage conditions, implemented in accordance with the priorities stared

in the Mill Creek Watershed Management Strategy.
The middle diversion structure is known as the The Strategy Report addresses potential stressors
Clough Diversion which was constructed in the early including the potential adverse impacts from timber
1920s and is privately owned. The structure was harvesting and additional recreational activities.
screened and has a functional fish ladder. The Clough However, the majority of the upper and middle
Dam was breached during the January 1997 flood watershed is protected from detrimental activity due
and presently is not a barrier to fish passage, to its Wilderness designation, PACFISH regulations,
Alternative designs for reconstructing the dam and private conservation easements.
include options to provide water for irrigation
without impairing fish passage. The majority of the Mill Creek watershed remains

undisturbed and is still capable of supporting historic
All of the water diversions have screens, owned by the

runs of salmon and steelhead. Potential restoration
DFG, in place and in good operating condition, work is concentrated in the lower watershed area on

Suf~cient flows permit unobstructed fish passage and the valley floor that has been impacted by human

cleanse and distribute new spawning gravels. One of activities. The major restoration efforts include

the key elements in restoring Mill Creek’s salmon and replanting native riparian vegetation and securing

steelhead populations is obtaining dependable flow in additional instream flows.

the lowerstream reaches. A negotiated agreement Potential timber harvest in the upper watershed
with the water users is the preferable means of threatens loss of holding and spawning areas due to
achieving this goal, because it would minimize habitat degradation. Selective harvest and well-
conflicts betweenhistoricalland usesand restoration planned road construction would minimize this effect.
of salmon and steelhead habitat. This has been Additional recreation areas must be carefully planned
partially achieved through a cooperative water and implemented to preserve existing fLsh habitat.
exchange agreement which has been in place for Forest management, including reducing fire fuel
seven years, loads, will protect riparian habitats and streamflows

The riparian corridor needs improvement in several and help to prevent excessive sediment from being

areas. Some locations have been denuded and will washed into the creek.

require signhqcant revegetation. Adult spring-run chinook salmon oversummering in

Gravel spawning habitat in the valley floor section of deep upstream pools are susceptible to illegal harvest.

the creek is not adequate for fall-run chinook salmon. The remoteness of the spawning areas contributes to

Gravel recruitment is limited became of a relatively enforcement problems.

low natural supply attributable to the geologic
DEER CRI=EK I~COLOGICAL

features in the basin. Existing gravel sources may be
enhanced to improve spawning areas for fall-run MANAGEMI=NT UNIT

chinook salmon. An evaluation of the potential Deer Creek is a major tributary to the Sacramento
benefits of providing supplemental gravel into the River, originating upstream of Deer Creek Meadows
channel should be completed, on the slopes of Butt Mountain. The creek enters the

Sacramento River approximately 1.5 miles north ofConservation, restoration, and preservation efforts on
Mill Creek have been established by the Mill Creek Woodson Bridge State Park. The watershed drains

Conservancy which supports the local approach to 200 square miles and is 60 miles long. Part of the

watershed management. The local residents, upper stream is paralleled by State Highway 32. The

concerned citizens, and resource agencies worked lower 10 miles of the creek flow through the valley,

together and prepared the Mill Creek Watershed where most of the flow is diverted. This lower section

Management Strategy which is a comprehensive encompasses a relatively large flood plain bounded on

document containing specific recommendation for either side by levees.

resource protection.

¯
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In many years prior to 1990, three diversion dams
20’

and four diversion ditches depleted all of the natural
flow from mid-spring to fall. Since 1990, the local 15 ......................................................
irrigation districts, with assistance from the
Departments of Fish and Game and Water ~10.
Resources, have voluntarily provided fish passage
flows at critical times. All of the diversion structures 5
have fish ladders and screens. Of all Sacramento
Valley streams, Deer Creek has the greatest potential °1950 1965 1970 1975 1~0 1955 1000 1986
for restoring spring-run chinook salmon. Overall, the

Fall-run Chinook Salmon Returns to Deer Creek,ecological health of the Deer Creek Ecological 1960-1998(CDFG 1999).
Management Unit is rated above average. Although
spring-run chinook salmon and stee[head populations 10
need to increase in size, the factors limiting these
populations lie primarily outside of the unit.

Deer Creek has seasonal flow similar that ~ 6a pattern to

of Mill Creek. Flows are highest in winter and spring,
and summer and fall flows. Peak monthly flows in
wet winters reach up to 2,600 cfs. In driest years,
winter flows reach only 90 to 110 cfs. Minimum 1960 1965 1970 1975 1980 1985 1990 1995
summer and fall base flows are 60 to 80 cfs.

Spring-run Chinook Salmon Returns to Deer Creek,
Historioal Monthly Average Flow 1960-1999 (CDFG 1999).

Water right holders on Deer Creek have recently
see- expressed interest in developing alternative water
400 - sources for fishery flows. Water users are concerned

~3oo - about the depleted status of the spring-run chinook

~aoo- salmon and have been working toward mutually
acceptable solutions to restore the fishery.

100 --

o Sufficient flows permit unobstructed frsh passage and
J F M A M J J A S O N D cleanse and distribute new spawning gravels.

[] Normal Yaar [] Dry Yaar Inadequate flow for upstream passage is the most
significant problem on Deer Creek. Flows necessary

Deer Creek Streamflow, 1923-1993 (Dry year is the 20th percentile
year; normal year is the 50th percentile or median year.) tO provide unimpaired migration in the lower stream

section for adult salmon and steelhead are
Fall- and spring-run chinook salmon and steelhead undetermined but have been estimated to be 50 cfs
trout use Deer Creek. During the past decade, an at a minimum.
average of approximately 5 5 0 spring-run and 1,000
fall-run chinook have spawned annually in Deer Adequate spawning gravel is found in lower Deer

Creek. Habitat in the upper watershed is relatively Creek for present population levels of fall-run salmon
and existing gravel sources should be protected. Priorintact, with numerous holding areas and an
to any effort to supplement existing gravel supplies,abundance of spawning gravel. Some spawning areas

in lower Deer Creek are lightly armored and could a comprehensive analysis of stream channel dynamics

limit production of fall-run chinook salmon, is required. This study should include elements that
address geomorphology, sediment transport flows,

Except for the lack ofstreamflows on the valley floor stream channel meander, sediment sources, and flood
below the agricultural diversions, fish habitat control needs or requirements.

Restoration efforts on Deer Creek will involves the
throughoutthedrainageisgenerallyof goodquality.

ongoing participation and support of local
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landowners through the Deer Creek Conservancy, a Deer Creeks. Peak winter month average flows reach
local landowners organization. One role of the Deer 600-1,500 cfs. In driest years, winter flows reach only
Creek Conservancy has been the successful 20-40 cfs. Minimum summer and fall base flows are
development of a cooperative watershed management 15-20 cfs in all but the wettest years.
plan including a watershed management strategy
(Deer Creek Watershed Conservancy 1998). Plan
formulation is in process and will help to preserve and
restore spring-run chinook salmon and steelhead
trout and other important attributes of the
watershed. The ecological health of Deer Creek could
be maintained by developing and implementing a
comprehensive watershed management plan.

Additional recreation areas must be carefully planned
and implemented to preserve existing fish habitat.
Forest management, including reducing ~ire fuel
loads, will protect riparian habitats and streamflows
and help to prevent excessive sediment from being
washed into the creek.

The riparian corridor needs protection and
improvement in the lower and upper river. In the

Big Chico Creek Streamflow, 1936-1986 (Dry year is the 20th
lower river, riparian habitat improvements will be percentile year; normal year is the 50th percentile or median year.)
coordinated with flood control management
activities. Important resources in Big Chico Creek include

spring- and fall-run chinook salmon and steelhead
Adult spring-run chinook salmon oversummering in trout and resident native frshes. Although spring-run
deep upstream pools are susceptible to poaching. The chinook salmon and steelhead populations are very
remoteness of the spawning area contributes to low, factors limiting these population lie primarily
enforcement problems, outside of the unit. Some improvements in the

BIG CHICO CREEK ECOLOGICAL steelhead trout and spring-run chinook salmon

MANAGEMENT UNIT
populations can be made if habitat and flows can be
restored.

Big Chico Creek enters the Sacramento River 5 miles
west of the City of Chico. It flows into the In 1958, the spring-runchinooksalmonpopulation

was estimated at 1,000 adults, although the averageSacramento Valley from the Sierra Nevada foothills, annual run was probably less than one-half thisdraining a watershed of approximately 72 square
miles. There are no significant impoundments on the

amount during the 1950s and 1960s. In 1995, an

stream, and the only major water diversion has been estimated 200 spring-run returned to Big Chico
Creek, followed in 1998 by 359 spring-run. The

relocated to the mainstem Sacramento River. The 1998 return was likely the progeny of the 1995stream is the focal point of the local Chico return and was assisted by a series of wet years andcommunity. The creek flows through Bidwell Park,
the relocation of the M&T Pumping Station to thedowntown Chico, and the Chico State University mainstem Sacramento River. Steelhead populationscampus. (Bidwell Park is the third largest city park in

the nation.) Lindo Channel is an element of the local are thought to have averaged approximately 150

flood control system and originates at the Five Mile returning adults during this same period. Recent
Area. The channel returns water to the       estimates indicate a potential to rebuild the spring-Recreation run chinook population, a low steelhead population,creek near its mouth below the City of Chico. and a highly variable spawning population of fall-run

Big Chico Creek has a seasonal flow pattern similar to chinook salmon.
that of Antelope Creek with moderate winter flows
and lower late spring to early fall flow than Mill and

~ oJ~
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Gravel recruitment is limited by existing diversion
dams, or gravel is in poor supply from past floods or

I 4 .... flood control practices. Existing gravel sources should
be protected and supplemental gravel placed into the
creek channel as needed.

! I .... Restoration efforts on Big Chico Creek will involve
the participation and support of local landowners

°196o ~o~s ~97o ~Ts ~o~o ~ss 1woo ~995 through the Big Chico Creek Task Force, a local

i organization of stakeholders. The Big Chico Creek
Spring-run Chinook Salmon Returns to Big Chico Creek, Task Force will be instrumental in developing a

1980-1998 (CDFG 1999).                     comprehensive watershed management plan and will

I In addition, adult spring-run chinook are deterred by assist or sponsor some of the needed restoration

intermittent flow in Lindo Channel and inadequate elements in the basin. One role of the Big Chico
Creek Task Force will be to sponsor the developmentfish passage at the One and Five Mile Recreation

Areas and at Iron Canyon in upper Bidwell Park. of a cooperative watershed management plan that

Marginal spawning and rearing habitat in Big Chico will assist in the effort to preserve and restore spring-

Creek and Lindo Channel below the Five Mile run chinook salmon and steelhead trout.

Recreation Area is used by fall-run chinook salmon. The ecological health of the creek could be improved
Big Chico Creek and Lindo Channel are used by by developing and implementing a comprehensive
many interests for a variety of purposes, including watershed management plan. Timber harvest in the
wildlife habitat, anadromous fisheries reproduction upper watershed could threaten loss of holding and.I and rearing, urban storm drainage, flood control, and because of habitatspawning degradation.areas
recreation. Selective harvest and well-planned road construction

Functioning in the flood control and recreational pool may minimize this effect. Additional recreation areas

I system, the ecological system supports three salmonid must becarefully plannedand implementedtO

runs. Without careful coordination, successful preserve existing fish habitat. Forest management,

management of one use may conflict with successful including reducing fire fuel loads, will protect

I management of another. Even though excellent riparian habitats and streamflows and help to prevent

spawning gravel exists in Lindo Channel, in most excessive sediment from being washed into the creek.

years, intermittent flows preclude successful The riparian corridor needs to be protected and
spawning. Big Chico Creek flows for nearly 11 miles improved in the lower and upper river. In the lower
through the City of Chico, much of it through river, riparian habitat improvements will be
Bidwell Park. Vegetation along Big Chico Creek in coordinated with flood control management activities
Bidwell Park is an excellent example of a mature in cooperation with local landowners.
riparian community. Lindo Channel functions as a
flood relief channel for Big Chico Creek and supports Salmon and steelhead passage problems at Iron
riparian habitat. Both are surrounded by urban and Canyon, One-Mile Pool, and Five-Mile Diversion will

I be improved by repairing weirs and frshways.agricultural uses that could degrade their
environmental quality. Adult spring-run chinook salmon oversummering in
Inadequate flow for upstream passage is the most deep upstream pools are susceptible to poaching. The
significant problem on Big Chico Creek. During all remoteness of the spawning areas contributes to
but the wetter years, flows in fall remain at summer enforcement problems. Protect holding pools by
lows. This inhibits and delays the upstream fall-run obtaining willing seller titles or conservation

I chinook salmon migration. Water management easements landsadjoiningpools.on

operations, such as the flow split at Five Mile
Diversion Dam, that can improve flows for passage

I should be evaluated.
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BUTTE CREEK ECOLOGICAL Fall- and spring-run chinook salmon and steelhead
MANAGEMENT UNIT trout exist in Butte Creek. As late as the 1960s,

Butte Creek supported more than 4,000 adult
Butte Creek originates in the Jonesville Basin, Lassen spring-run chinook salmon, a lesser number of fall-
National Forest, on the western slope of the Sierra run chinook salmon, and a small number of steelhead
Nevada. It drains the northeastern portion of Butte trout. More recently, the spring-run chinook
County. The creek enters the Sacramento Valley populations have ranged from fewer than 200 adults
southeast of Chico and meanders in a southwesterly to more than 1,000. Spring-run chinook salmon
direction to the initial point of entry into the estimates reached a record of more than 8,000 in
Sacramento River at Butte Slough. A second point of 1995, and Butte Creek demonstrated its ability to
entry into the Sacramento River (at lower flows) is attract a large spring-run chinook salmon population
through the Sutter Bypass and Sacramento Slough. with adequate streamflows. The fall-run chinook
Butte Creek drains the foothills just south of the Big salmon population varies between a few fish to as
Chico Creek watershed and North Fork of the many as 1,000. The numberofsteelheadisunknown.
Feather River drainage. The upper Butte Creek
watershed (northeast of Chico) has an area of 10
approximately 150 square miles. Lower Butte Creek

8
flows parallel to the Sacramento River for almost 50
miles to the Butte Slough outfall. It then continues ~ ~through the Sutter Bypass and Sacramento Slough
channels to join the Feather River near the confluence
with the Sacramento River, almost 100 miles
downstream of Chico. Butte Slough connects with 0
the Sacramento River through flap gates in the 1~0 1955 1970 1975 1~0 1055 1990 1995
Sacramento River levee. These gates may not be open Spring-run Chinook Salmon Returns to Butte Creek, 1960-
during the salmon and steelhead migration periods. 1999 (CDFG 1999).

Streamflow on Butte Creek is similar to that on Deer
Creek, with water from snowmelt and springs to 10-
maintain summer and fall flow even in drier years. 9-
Peak flow in winter of wet years reaches 1,000 to
3,000 cfs. In driest years, winter flows average only
90 to 120 cfs. Summer and fall minimum flows ~- 4.
generally average 120 to 160 cfs but may reach only

2-50 cfs in driest years.
01960 1965 1970 1975 1980 1985 1990 1995

Fall-run Chinook Salmon Returns to Butte Creek, 1960-
1998 (CDFG 1999).

The decline of Butte Creek’s chinook salmon and
steelhead populations is attributed to:

¯ inadequate flows,

¯ unscreened diversions,

¯ inadequate passage over diversion dams,

¯ unblocked agricultural return drains that attract
and strand adult fish,

Butte Creek Streamflow, 1963-1993 (D~7 year is the 20th percentile
¯ poor water quality, and

year; normal year is the 50th percentile or median year.) ¯ poaching.
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I
Nine diversion dams on Butte Creek above Butte chinook often encounter impassable barriers,
Slough supply water for power generation, irrigation, dewatered areas, silt deposition areas, lack of suitable

I gun clubs, and domestic use. All are known to impair gravel, and inadequate cover and shade. Several
and delay migrating fish. One, the Point Four Ranch barriers exist above the Western Canal that impede
Dam, was removed in July 1993. Passage at seven of the adult migration until high flows occur. Most fall-

I the dams could be improved by either removing the run chinook salmon spawn in the area from Durham
dam or upgrading the ladders. All of the diversions to the Parrott-Phelan Dam, although some are
from these dams are unscreened, except the diversion known to spawn above these dams. Spawning
at the Parrott-Phelan Dam, which was recently generally occurs from October through December.

seven are being fry begin to emigrate during Januaryscreened.Presently,threeof the dams Fall-run and
removed as part of the Western Canal siphon project, February, and smolts emigrate during April and May.
and three others (Durham Mutual, Adams, and However, many juveniles are entrained at the
Gorrill) have defined projects to build or rebuild diversions or perish because of poor water quality.
ladders and fish screens.

Although little is known about steelhead in Butte
The Centerville Head Dam, immediately below the Creek, adults probably ascend in the late fall andI powerhouse, upper winter. They probably spawn during winterDeSabla is the limit of and
anadromous fish migration. Water diverted from spring in tributaries, such as Dry Creek, and the
three adjacent watersheds commingles with the mainstem creek above Parrort-Phelan diversion.
natural flows of Butte Creek and often is the major
portion of the flow. Feather River water enters Butte The water allocation problems in the lower Butte

Creek at two locations: via the West Branch into Creek system need to be reduced. The diversion of

I DeSabla Reservoir and through the Thermalito water for agriculture, waterfowl refuges, and

Afterbay and the Western Canal. Flows from both seasonally flooded wetlands should not impair efforts

Big and Little Chico Creeks enter Butte Creek from to rebuild salmon and steelhead stocks. Butte Creek

agricultural diversions that empty into Little Butte water managementis extremely complex.

Creek. Flows from the Sacramento River reach Butte Maintainingadequatefishery flowswill requireclose

Creek from various diversion points, from as far north coordination among all water users in the basin.

as the mouth of Big Chico Creek to the Reclamation Extension of State Watermaster Service into the

District 1004 located near Princeton. lower reach of Butte Creek should be considered topumps
fulfill these management goals. This extension,

Adult spring-run chinook salmon migrate into Butte however, requires the State Water Resources Control
Creek during February through June. They Board to adjudicate water below the Western Canal
oversummer primarily in pools from the confluence of siphon. The area above is adjudicated. State
Little Butte Creek to the Centerville Head Dam and Watermaster Service presently exists down to
begin spawning in late September. Spring-run Western Canal. Extension of this service belowi fry emigrate as early as December, require adjudicationchinook whereas Western Canalwould of the
smolts emigrate the following spring. Generally, remaining water rights. Wildlife refuges and hunting
adequate migration flow exists from Centerville Head clubs dependent on Butte Creek water provide some
Dam downstream to the Western Canal Dam; of the most valuable wildlife and waterfowl habitat in
however, during dry years, several areas above the Sacramento Valley. The timing of water needs

_ Western Canal may hinder upstream passage. In conflicts among duck clubs, agriculture, and the

¯ these dry years, adult spring-run chinook salmon anadromous fisheries.
encounter low, warm flows above Western Canal and
may become stranded.

Seasonal flooding of refuges and duck clubs conflicts
with flows needed for spawning fall-run chinook

I Adult fall-run chinook salmon enter lower Butte salmon. Rice field irrigation overlaps with the need
Creek during late September and early October. for transportation flows for both spring-run adults
Their upstream passage is often blocked by and juvenile salmon in April and May. Evaluating

i dewatered stream reaches caused by diversions for and determining water rights, water use, and
flooding State and federal refuges and private duck instream flow needs will be a long-term effort
clubs. Below the Western Canal, adult fall-run requiring the involvement of irrigation districts,

I
~ C~=D
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private landowners, and agency personnel. Salmon and steelhead passage will be provided at
Rebuilding salmon runs in Butte Creek will require a diversion dams, including Western Canal, Durham
negotiated balance among wildlife, agriculture, and Mutual, Adams, Gorrill, McGowan, and McPherrin.
fishery needs. Flow improvements can be gained by In some cases, dams will be removed. In others, fish
providing minimum flow requirements below ladders will be constructed or upgraded. Migration
diversions and acquiring existing water rights from into lower Butte Creek via Butte Slough and the
willing sellers. Sutter Bypass is the present means for salmon and

steelhead passage to and from Butte Creek. Gates on
It is generally believed that gravel recruitment in the the Sacramento River at the head of Butte Slough

upper sections is not affected by existing diversion could be modified and operated to allow year-round
dam since they are either seasonal agricultural dams passage of both juveniles and adult fish. There may
or relatively low-head hydropower dams which have also be improvements in the operation of weirs and
not had major impacts on gravel recruitment of diversions in the Sutter Bypass channels that will
sediment supply. Existing gravel sources should be improve the survival of salmon and steelhead.
protected and supplemental gravel placed into the
creek channel as needed. BUTTE SINK I~COLOGIC,~,L

The Butte Creek Watershed Conservancy is an IVIANAGEMENT UNIT

important organization in developing, evaluating, The Central Valley is one of the most important
and implementing measures to improve the waterfowl wintering areas in the Pac~c Flyway. ~n
ecological health of Butte Creek. This conservancy recognition of the value of waterfowl throughout
comprises local stakeholders who work closely with North America, the Central Valley Habitat Joint
federal and State resource agencies to maintain and Venture was formed to protect and restore wetlands
restore habitats along the creek. The Butte Creek in the Central Valley. The Butte Sink is one of the
Watershed Conservancy will be instrumental in important elements of this venture. There are 11,363
developing a comprehensive watershed management acres of publicly owned and managed waterfowl
plan. It will assist or sponsor some of the needed habitat in the area, including the Butte Sink National
restoration elements in the basin, including Wildlife Refuge (733 acres), Gray Lodge Wildlife
improving streamflows for gravel recruitment and Area (8,375 acres), Upper Butte Sink unit of Gray
ftsh passage. The management plan will help to Lodge (3,750 acres). The Gray Lodge WA is natural
preserve and restore spring-run chinook salmon and habitat in complex of wetlands and associated
steelhead trout. The ecological health of the creek uplands whereas the Upper Butte Sink Unit and
also could be improved by developing and Butte Sink NWR are mostly agricultural land that
implementing    a    comprehensive watershed will be restored to natural habitat. Hunting clubs
management plan. Current timber harvest in the maintain more than 30,000 acres of habitat in a
upper watershed is generally not a threat to chinook normal year. Of this total, about 18,000 acres are
salmon or steelhead holding and spawning areas, natural wetlands and 12,000 acres are harvested rice
Maintaining the existing harvest and well-planned fields flooded for hunting. Currently, 5,350 acres of
road construction will minimize any future effects, private duck clubs are permanently protected by
Additional recreation areas must be carefully planned USFWS Conservation Easements in the Butte Basin.
and implemented to preserve existing fish habitat. The National Audubon Society owns and manages
Forest management, including reducing fire fuel another 500 acres of wetlands at the Paul L. Wattis
loads, will protect riparian habitats and streamflows Audubon Sanctuary west of Butte Creek (Central
and help to prevent excessive sediment from being Valley Habitat Joint Venture 1990).
washed into the creek.

The area is also seasonally important for salmon and
The riparian corridor needs to be protected and steelhead passage between the Sacramento River and
improved in the lower and upper river. In the lower holding, spawning, and rearing areas of the creeks.
river, riparian habitat improvements will be The sink is predominately wetlands interspersed with
coordinated with flood control management activities riparian vegetation all of which is subject to frequent
in cooperation with local landowners, natural seasonal flooding, which are major reasons for
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its importance to fish and wildlife, particularly River runs of these fish if adequate holding,
waterfowl, spawning, rearing, and migration habitat are

provided. Adequate streamflows are important for
VISION FOR’THE ECOLOGICAL maintaining and restoring the connectivity of

MANAGEMENT ZONE upstream spawning and nursery areas with the
mainstem Sacramento River. Sufficient flows must be
provided to cleanse and distribute new spawningThe vision for the Butte Basin Ecological

Management Zone includes restoring important gravels. The riparian corridor needs significant
fishery, wildlife, and plant communities to health, improvement in several areas; some have been
Generally, health will be attained when the status of denuded and will require significant revegetation.
specific biological resources is no longer a problem in
the Delta. To attain this vision, this program will ANTELOPE CREEK ECOLOGICAL
seek to improve streamflow and riparian corridors, MANAGEMENT UNIT
screen diversions, remove barriers to fish migration,
and restore watershed health through improved forest The vision for the Antelope Creek Ecological Unit is

and rangeland management, to increase its ability to make small contributions to
chinook salmon and steelhead populations by

The vision for the Butte Basin Ecological improving fall and spring flows, increasing spawning
Management Zone focuses on restoring physical gravels and restoring riparian corridors. The health of
processes and habitats and reducing stressors to meet Antelope Creek will be maintained so that it can
spring-run chinook salmon and steelhead population provide seasonal inflow, sediments, and nutrients to
levels of the late 1960s and early 1970s. In addition, the Sacramento River. Antelope Creek will provide
improvements in the riparian corridors will provide important migratory corridors for aquatic and
improved habitat for waterfowl and other wildlife, terrestrial species. Antelope Creek could be important
The program proposes targets and actions that will in some years for salmon and steelhead with adequate
increase protection for naturally produced chinook flows and improved spawning and rearing habitat.
salmon and steelheadthey and to therear migrate
mainstem Sacramento River. Important actions to MILL CREEK ECOLOGICAL
improve survival include maintaining and restoring a MANAGEMENT UNIT
healthy riparian zone, which includes ample shaded
riverine aquatic (SRA) habitat, woody debris, and Mill Creek is an important ecological unit in the

biologically productive gravel beds for fish spawning Butte Basin Ecological Management Zone. It
provides valuable habitat for anadromous and nativeand invertebrate production. The vision also resident fish. The vision for the Mill Creek Ecologicalanticipates screening many small water diversions Unit is to increase spring- and fall-run chinookand providing sufficient flows during important salmon and steelhead by maintaining adequate

periods of adult migration and juvenile emigration, streamflows, restoring riparian corridors, and
The Ecosystem Restoration Program (ERP) maintaining upper watershed health. This could be
recommends the following approaches for restoring accomplished by implementing a locally sponsored
the Butte Basin Ecological Management Zone. comprehensive watershed management and

’restoration program, and by implementing actions
VISIONS FOR ECOLOGICAL recommended for the Sacramento River, Delta, and

MANAGEMENT UNITS Suisun Mash ecological management zones. It is
important to note that Mill Creek’s undisturbed

PAYNES CREEK ECOLOGICAL condition offers holding and spawning habitat which
MANAGEMENT UNIT is essentially unchanged from historic times.

Restoration of the creek’s anadromous fish
The vision for the Paynes Creek Ecological Unit is to populations may depend onthe success of
improve steelhead trout and fall-run chinook salmon downstream restoration actions.
populations by improving streamflows and gravel
spawning habitat. Paynes Creek can make minor but
important contributions to the upper Sacramento
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DEER CREEK ECOLOGICAL attributes of the watershed. Though a stakeholder

MANAGEMENT UNIT planning process, the Conservancy has completed a
watershed management plan including and existing

The Deer Creek Ecological Unit is one of the more conditions report and an important watershed
important ecological units in the Butte Basin management strategy which outlines actions to
Ecological Management Zone. It provides for highly . protect the future of Deer Creek.
valued populations of spring-run chinook salmon and
steelhead, and populations of other chinook salmon BIG CHICO CREEK ECOLOGICAL
and resident native fish. The vision for Deer Creek is MANAGEMENT UNIT
to increase chinook salmon and steelhead runs by

The vision for the Big Chico Creek Ecologicalmaintaining adequate streamflows, spawning gravels,
fish passage, protecting and restoring riparian Management Unit is to increase runs of chinook

salmon and steelhead by providing adequatecorridors, and maintaining upper watershed health.
This is being accomplished by a locally sponsored streamflows, providing unobstructed fish passage,

comprehensive watershed management and protecting and restoring riparian corridors, and

restoration program which is supported by many maintaining upper watershed health. This could be

state and federal agencies, accomplished by implementing a locally sponsored
comprehensive watershed management and

DEER CREEK WATERSHED DEMONSTR- restoration program.
ATION PROGRAM: Deer Creek has been
tentatively selected as a demonstration watershed for BUTTE CREEK ECOLOGICAL

the CALFED Stage 1 (first seven years) MANAGEMENT UNIT

Implementation Program. During Stage 1, CA!FED The vision for the Butte Creek Ecological
will support ongoing management and restoration Management Unit is restoring spring-run chinook
efforts in the watershed. Success in Stage 1 will set salmon and steelhead populations by improving fish
the stage for subsequent implementation phases as passage, increasing and improving streamflow,
information derived in the Deer Creek watershed will consolidating and screening diversions, and
have broad application in designing and protecting and restoring the riparian corridor. These
implementing similar programs in other watersheds improvements will help to restore and maintain
throughout the SacramentoValley. habitats needed to support a large population of

Cumulatively, an investment in Deer Creek during spring-run chinook salmon and modest populations

Stage 1 will provide direct benefits to the creek and of fall-run chinook salmon and steelhead trout.

provide the types of restoration information needed Screening will allow continued water diversion for

to successfully move the Ecosystem Restoration agricultural purposes and for the seasonal flooding of

Program into subsequent implementation phases. A private wetlands and adjacent wildlife refuges.

few of the lessons to be learned in the Deer Creek Restoring habitat in Butte Creek would allow the

watershed include how to improve overall watershed spring-run and fall-run chinook population to achieve

health; how to integrate local, state, federal, and increased annual spawning populations.

private efforts in a large-scale restoration program; BUTTE SINK ECOLOGICAL
how to design and implement actions to benefit
spring-run chinook salmon and steelhead; and how to MANAGEMENT UNIT

best manage ecological processes such as sediment The vision for the Butte Sink Ecological Management
transport and stream meander in a partially modified Unit includes restoring stream channels, streamflow,
stream system, and riparian SRA habitat, as well as adjacent wetland

One of the cornerstones to the probable success of habitat. ERPP also envisions restoring or maintaining

this effort is the Deer Creek Watershed Conservancy. stream channels, streamflows, and SRA habitat to

The Conservancy is an active organization comprised improve rearing and migrating conditions for salmon

of landowners within the watershed who have joined and steelhead and to improve habitats for resident

together with state and federal resource management native fishes, such as the Sacramento splittail.

agencies to protect and restore the unique ecological
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VISIONS FOR ECOLOGICAL woody debris habitats. These, in turn, will support
improved aquatic species survival. The vision is thatPROCESSES                      the riparian system will provide shading to moderate

CENTRAL VALLEY STREAMFLOW: Healthy water temperatures, provide habitat for aquatic
streamflows are required to sustain sediment species, and provide a migration corridor for birds
transport, stream meander, riparian plant and other terrestrial species.
communities and aquatic organisms. The vision is FRESH EMERGENT WETLAND HABITAT: The
that streamflows will emulate (imitate) the natural vision is to maintain and enhance existing permanent
seasonal runoff pattern. This would include a late- marshes in the Colusa Basin Ecological Management
summer or early fall flow event to sustain ecological Zone.
processes related to channel maintenance. Such flows
would attract and improve the upstream migration of FRESHWATER FISH HABITAT: Freshwater fish
adult chinook salmon, habitat is an important component needed to ensure

the sustainability of resident native and anadromous
COARSE SEDIMENT SUPPLY: Natural sediment fish species. The upper reaches of creeks in Butte
supplies and gravel recruitment below major dams Basin Ecological Management Zone are typical of
have been eliminated. Supplementing gravel and salmon-steelhead streams and the lower section are
other sediments at those sites and reactivating typical of fall chinook salmon spawning stream
sediment transport in lower creek sections would (Moyle and Ellison 1991). The quality of freshwater
assist in maintaining ecological processes and ftsh habitat in these creeks will be maintained
important habitat substrates used for invertebrate through actions directed at streamflows, coarse
production and fish spawning. The vision is that sediment supply, stream meander, natural floodplain
existing natural sediment supplies will be protected and and andflood processes, maintaining restoring
to maintain stream channel gradients, provide gravel riparian and riverine aquatic habitats.
for spawning and invertebrate production, and
contribute to maintaining riparian vegetation. ESSENTIAL FISH HABITAT: The streams in this

ecological management zone have been identified as
STREAM MEANDER: A natural stream meander Essential Fish Habitat (EFH) based on the definition
process will provide much of the habitat needed to of waters currently or historically accessible to salmon

(National Marine Fisheries Service 1998). Key.support healthy riparian systems, wildlife, and
aquatic species. The vision is that streams will be features of EFH to maintain or restore in these creeks
allowed to naturally migrate consistent with flood include substrate composition; water quality; water
control requirements, quantity, depth and velocity; channel gradient and

VISIONS FOR HABITATS stability; food; cover and habitat complexity; space;
access and passage; and flood plain and habitat

SEASONAL WETLAND HABITAT: The vision is connectivity.
that increased seasonal flooding of leveed lands, use AGRICULTURAL LANDS: Improving habitats on
of the Butte Sinks’s natural flood detention capacity, and adjacent to agricultural lands in the Butte Basinprotection and enhancement of existing wetlands,
and development of cooperative programs with local Ecological Management Zone will benefit native

landowners will contribute to increased habitats for waterfowl and wildlife species. Emphasizing certain

waterfowl and other wetland dependent fish and agricultural practices (e.g., winter flooding and
harvesting methods that leave some grain in thewildlife resources such as shorebird, wading birds, fields) will also benefit many wildlife that seasonallyand the giant garter snake, use these important habitats.

RIPARIAN    AND RIVERINE    AQUATIC
HABITATS: Habitats important to anadromous f’tsh VISIONS FOR REDUCING OR
production in this ecological zone are impaired by ELIMINATING STRESSORS
land use activities, including developments along the
stream corridors. Improvements are needed to restore WATER DIVERSIONS: Removing water through
riparian, shaded riverine (of rivers) aquatic (SRA), and unscreened diversions is a direct source of young fish

~ ~
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mortality. Reducing these losses would contribute to restored habitat. Fall-ran chinook will directly benefit
ov !! ecosystem healt}" :v promoting sustainable from restoration actions to improve ecological
fis~ ~s and higher pop tion levels. The vision is processes and habitat, and by reducing stressors that
th:. ~ternative water sources will reduce reliance on reduce juvenile and adult fish survival. The vision is
instream diversions and that water will be diverted in that fall-run chinook salmon will be sustained at
a manner that does not impair efforts to restore levels that fully use existing and restored habitat.
aquatic species and riparian habitat.

SFRING*RUN CHINOOK SALMON=- The vision
D~d~aS AND OTHER STRUCTURES=- Improve for spring-run chinook salmon is to recover this State
the opportunity for the successful upstream and and federally listed threatened species, achieve
downstream migration of anadromous fish species, naturally spawning population levels that support
The vision is that instream structures will not impair and maintain ocean commercial and ocean and inland
the up- and downstream migration of aquatic species, recreational fisheries, and that fully use existing and

restored habitats. Spring-run chinook will directly
HARVEST OF FISH AND WILDLIFE: The legal benefit from restoration actions to improve ecological
and illegal harvest of chinook salmon and steelhead processes and habitats, and by reducing stressors that
in the streams, Bay-Delta, and ocean constrain the reduce juvenile and adult fish survival. The vision is
recovery of wild populations. Harvest rate reductions that adult and juvenile spring-run chinook salmon
will be necessary to allow recovery of populations, will fully use existing and restored habitat.
The vision is that harvest will not impair efforts to
rebuild chinook salmon and steelhead populations. STEELH~D=- The vision for steelhead it to recover

this federally listed threatened species and achieve
ARTIFICIAL PROPAGATION OF FISH: The naturally spawning populations of su~cient size to
artificialproductionof chinooksalmonand steelhead support inland recreational fishing and that use fully
supports important sport and commercial i%heries existing and restored habitats. Steel_head will directly
and mitigates loss of salmon and steelhead habitat benefit from restoration actions to improve ecological
that .resulted from dam construction. Due to release processes and habitats, and by reducing stressors that
practices, fish from several Central Valley hatcheries reduce juvenile and adult fish survival. The vision is
supplement the naturally spawning salmon and that steelhead will fully use existing and restored
steelhead in the Sacramento River and its tributaries, habitat.
Hatchery salmon and steelhead may impede the
recovery of wild populations by competing with wild Lt~aPRL~�: The vision for anadromous lamprey is to
stocks for resources. Hatchery-raised stocks, because maintain and restore population distribution and
of interbreeding, may not be genetically equivalent to abundance to higher levels than at present. The
wild stocks or may not have the instincts to survive in vision is also to better understand life history and
the wild. If these stocks breed with wild populations, identify factors which influence abundance. Lamprey
overall genetic integrity suffers. Improvements in are a California species of special concern. Because of
hatchery practices are necessary to ensure recovery of limited information regarding their status,
wild salmon and steelhead populations. The vision is distribution, and abundance, the vision is that
that hatchery practices throughout the Sacramento additional monitoring or research will provide the
Valley will not impair the genetic integrity or ,data necessary to better manage these species and
identity of chinook salmon and steelhead in the Butte their habitat.
Basin Ecological Management Zone.

NATIVE ANURAN AMPHIBIANS: The vision for

VISIONS FOR SPECIES the native anuran amphibian species is to stop habitat
loss and the introduction of other species that prey on

FALL-RUN CHINOOK SALMON =- The vision for the different life stages of these amphibians. Ongoing
fall-run chinook salmon is to recover all stocks surveys to monitor known populations and find
presently proposed for listing under the ESA, achieve additional populations is essential to gauge the health
naturally spawning populations levels that support of the species in this group. To stabilize and increase
andmaintainocean commercial and ocean and inland anuran populations, non-native predator species
recreational fisheries, and the use fully existing and should be eliminated from historic habitat ranges.
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Increasing suitable habitat and maintaining clean and restore these resources in conjunction with efforts
water supplies that meet the needs of the various to protect and restore wetland and riparian and

I species in this group is essential, riverine aquatic habitats.

NATIVE RESIDENT FISH: The vision for native INTEGRATION WITH OTHER
resident fish species is to maintain and restore by

RESTORATION PROGRAMSI distribution and abundance of species such as
hardhead, Sacramento sucker, and California roach. WATERSHED ORGANIZATIONS

NEOTROPICAL MIGRATORY BIRDS: The vision MILL CREEK CONSERVANCY

for neotropical migratory birds is to maintain and The Mill Creek Conservancy is spearheading a
increase populations through restoring habitats on cooperative approach to watershed management with¯ which they depend, special emphasis on protecting and enhancing

I GIANT GARTER SNAKE: The vision for the giant chinooksalmonand steelheadhabitat.In December

garter snake is to contribute to the recovery of this 1994, the Conservancy developed a Memorandum of

State and federally listed threatened species in order Understanding (MOU) to create a Mill Creek

to contribute to the overall species richness and Watershed ManagementStrategy. There are 17

diversity. Achieving this vision will reduce the partners to the MOU, including the U.S. Forest

conflict between protection for this species and other Service, California Department of Fish and Game

I beneficial uses of land and water in the Bay-Delta. (DFG), Bureau of Land Management, California

Protecting existing and restoring additional suitable Department of Water Resources (DWR), The Nature

wetland and upland habitats will be critical to
Conservancy, NaturaI Resource Conservation Service,

i achieving recovery of the giant garter snake. The Los Molinos School District, and others. In 1995, the

proposed restoration of aquatic, wetland, riparian, Conservancy secured funding and developed a work

and upland habitats in the Butte Basin Ecological program for a cooperative, local resource

Management Zone will help in the recovery of this management approach. In 1996, a wide range of
stakeholders participated in eight Scoping Studyspecies by increasing habitat quality and area.
sessions to discuss goals and project priorities. The

WATERFOWL: The vision for waterfowl is to result was the Mill Creek Watersfied Management

I maintain and restore healthy populations at levels Strategy    Report,    which    contained    13
that can support consumptive (e.g., hunting) and recommendations from the Watershed Advisory
nonconsumptive (e.g., birdwatching) uses consistent Committee. The USFWS, through the CVPIA, has
with the goals and objectives of the Central Valley provided funding for riparian restoration projects
Habitat Joint Venture and the North American along lower Mill Creek. Planting and monitoring will
Waterfowl Management Plan. Many species of be done over a three-year period.

I resident and migratory waterfowl will benefit from
improved aquatic, wetland, riparian, and agricultural DEER CREEK WATERSHED

habitats. Increase use of the Butte Basin Ecological CONSERVANCY

i
Management Zone, particularly in the Butte Sink

The Deer Creek Watershed Conservancy was created
Ecological Management Unit, and possibly increases

by the property owners within the drainage to protect
in some populations would be expected.

Deer Creek’s unique ecological values. The
GREATER SANDHILL CRANE: The vision for the Conservancy provides a forum for all stakeholders to

i greater sandhill crane is to contribute to the recovery in watershed and to sharebecomeinvolved the ideas
of this State-listed threatened species. Improvements regarding land use decisions. The processes used by
in pasture lands and seasonally flooded agriculturalthe Conservancy helps build a common information

I habitats, such as flooded corn fields, should help base, keeps communication channels open, and
toward recoveryof the greater sandhillcrane establishes trust and credibility among those wishing
population, to protect and enhance the watershed. The first act of

I this conservancy was to author and initiate legislation
PLANT SPECIES AND COMMUNITIES: The
vision for plan species and communities is to protect
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to prevent the construction of any new dams within organizations, water districts, and individual
the watershed, landowners. These groups are expected to work

together to maintain and restore stream_flows and fish
BUTTE CREEK WATERSHED and wildlife habitat, reduce impacts of diversions, and

CONSERVANCY minimize poaching and habitat and water quality

The Butte Creek Watershed Conservancy was formed degradation in basin streams. ERPP may provide

to provide a forum for communication among
supporting funding for enhancing streamflows,

stakeholders and property owners in the watershed reducing fish passage problems, screening diversions,

and to develop a watershed planningand restoring habitats, and increasing Fish and Game
Code enforcement to protect recovering populationsmanagement program. of salmon and steelhead.

BIG CHICO CREEK WATERSHED CENTRAL VALLEY PROJECT
ALLIANCE IMPROVEMENT ACT

The Big Chico Creek Watershed Alliance was The U.S. Fish and Wildlife Service (USFWS) and thesponsored by the City of Chico to address specific
problems in the watershed. Still active, it has the Bureau of Reclamation (Reclamation) are

potential to serve as the public forum to bring implementing the Central Valley Project

together stakeholders, landowners, and technical Improvement Act (CVPIA), which provides for
restoration of habitats and species and elimination of

expertsto develop watersheda managementprogram many stressors. Key elements of the CVPIA program
for Big Chico Creek. include the Anadromous Fish Restoration Program

FOUR PUMPS AGREEMENT (USFWS 1997) and the Anadromous Fish Screening
Program. The CVPIA calls for doubling the salmon

(Agreement Between the Department of Water and steelhead populations in the Butte Basin by
Resources and the Department of Fish and Game to 2002.
Offset Direct Fish Losses in Relation to the Harvey
O. Banks Delta Pumping Plant.) This agreement SALMON, STEELHEAD AND
between the Departments of Water Resources and ANADROMOUS FISHERIES
Fish and Game is a mutually beneficial program to PROGRAM ACT
protect and restore habitat for anadromous fish,
particularly for chinook salmon. Project-by-project Established in 1988 by Senate Bill 2261, this Act
funding is available through this agreement. Projects directs the DFG to implement measures to double
that provide quantifiable benefits to spring- and fall- the numbers of salmon and steel_head present in the
run chinook salmon, within specified cost-benefit Central Valley (CDFG 1993). The DFG’s salmon and
parameters, are generally approved for funding, steelhead restoration program includes cooperative

efforts with local governments and private
Maintaining and restoring the ecological health of the landowners to identify problem areas and assist in
Butte Basin Ecological Management Zone units will obtaining funding for feasibility studies,
heavily depend on local watershed groups. The ERPP environmental permitting, and project construction.
encourages similar watershed groups on Paynes and
Antelope Creeks. Efforts in the Butte Basin will be Other efforts to improve habitat and reduce stressors
linked to the California Waterfowl Association, will be coordinated with existing state and federal
Ducks Unlimited, The Nature Conservancy, and the programs and with stakeholder organizations. Their
California rice industry. Overall efforts will require objectives include restoring Central Valley habitat
cooperation from resource agencies, such as DFG, and fish and wildlife populations.
DWR, U.S. Fish and Wildlife Service (USFWS), and CENTRAL VALLEY HABITAT JOINTthe National Marine Fisheries Service (NMFS), as
well as participation and support from the U.S. VENTURE

Bureau of Reclamation (Reclamation), the Natural The Central Valley Habitat Joint Venture and the
Resources Conservation Service, and other private North American Waterfowl Management Plan have
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I
developed objectives for wetlands in the Butte Basin populations in the Butte Creek Ecological
Ecological Management Zone. These objectives are Management Zone will require efforts in other zones.
consistent with the ERPP targets developed for this
Ecological Management Zone. Reducing or eliminating stressors in the downstream

Ecological Management Zones and improving or
CALFED BAY-DELTA PROGRAM restoring downstream habitat are important to

I restoring healthy fish, wildlife, and plant
CALFED has funded approximately 20 ecosystem communities in theButte Basin Ecological
restoration projects in Butte Basin. Many of these Management Zone.

I projects address improving frsh passage and restoring
riparian habitat. One of the more significant projects RESTORATION TARGETS AND
constructed a siphon to pass an irrigation canal under PROGRAMMATIC ACTIONS
Butte Creek, removed five diversion dams, andI eliminated 12 unscreened diversion for theWestern ECOLOGICAL PROCESSES
Canal Irrigation District.

CENTRAL VALLEY STREAMFLOW

TARGET 1 : Increase spring and fall flow in Paynes
OTHER PROGRAMS

¯ Lassen National Forest Land and Resource Creek (~).
Management Plan.

I ¯ National Water Quality assessment Program-the PROGRAMMATIC ACTION 1A: Develop a

Sacramento River Basin. cooperative approach to increase flow in Paynes Creek
¯ Redding Resource Management Plan. by acquiring water from willing sellers or by

I ¯ Deer Creek Water Exchange Project. developing alternative supplies.
¯ The Watershed Management Initiative. T~GET 2-" Increase flow in Antelope Creek during
¯ California Rivers Assessment (CARA). October 1 through June 30 (@).

i ¯ Rangeland Water Quality Management Plan.
¯ Sierra Nevada Ecosystem Project. PROGRAMMATIC ACTION 2A: Develop a
¯ Sacramento CoordinatedWater Quality cooperative approach to evaluate opportunities to

Monitoring Program. increase flow in Antelope Creek. This involvesI ¯ Sacramento River Toxic PollutantControl acquiring water from willing sellers or providing
Program. alternative water supplies to diverters during the

¯ Sacramento River Watershed Program. upstream and downstream migration of adult and
¯ Tehama County General Plan. juvenile spring- and fall-run chinook salmon and
¯ Tehama County Groundwater Management steelhead trout.

Plan.
T~GET 3: Increase the flow in Mill Creek (@).

i LINKAGE TO OTHER PROGRAMMATIC ACTION 3A: Develop a
ECOLOGICAL MANAGEMENT cooperative approach to increase flow in the lower 8

I miles of Mill Creek. This involves acquiring water
ZONES from willing sellers or by providing alterative water

Many of the resource elements in the Butte Basin supplies to diverters during the upstream migration

i Ecological Management~ Zone depend heavily on of adult salmon and steelhead.
conditions or elements in other zones. Anadromous TARGET 4." Increase flow in the lower 10 miles of
fLsh, for example, are highly migratory and depend on Deer Creek (~).
conditions in the mainstem Sacramento River, Delta,I San Francisco and nearshore Pacific Ocean. PROGRAMMATIC ACTION 4A: DevelopBay, a
Because these fish are affected by stressors cooperative approach to increase flow in the lower
throughout their range, such as unscreened section of Deer Creek. This involves innovative means

I diversions, contaminants, water quality, harvest, and to provide alternative supplies during the upstream
a variety of other factors, restoring anadromous fish

~ ~
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migration of adult spring-run and fall-run chinook when supplemental or a!ternative water supplies
salmon and steelhead trout, cou!d be used best.

TARGET 5: Increase flow in Butte Creek (~). COARSE SEDIMENT SUPPLY

PROGRAMMATIC ACTION 5A." Develop a TARGET 1 : Develop a cooperative program to
cooperative approach to increase flow in Butte Creek replenish spawning gravel in Big Chico Creek.
by acquiring water from willing sellers. Especially target stream reaches that have been

modified for flood control so that there is no net loss
TARGET 6: Maintain a minimum year-round flow

of sediments transported through the Sycamore,
of 40 cfs in Butte Creek between the Centerville Lindo Channel, and Big Chico Creeksplit (~).
Diversion Dam and the Centerville Powerhouse
(~4~). PROGRAMMATIC ACTION 1A: Assist in the

redesign and reconstruct the flood control box culvert
PROGFL~,MMATIC ACTION 6A: Develop a

structures on Big Chico Creek near the Five-Mile
cooperative program with PG&E to maintain a Recreation Area to allow natural downstream
minimum flow in Butte Creek below the Centerville
Diversion Dam.

sediment transport.

TARGET 2: Develop a cooperative program to
TARGET 7: Develop and implement compre-

improve fall-run chinook salmon spawning habitat in
hensive watershed management programs to protect

the lower 8 miles of Mill Creek (~).
water quality, increase summer base flows, and
protect and restore other resources such as riparian PROGRAMMATIC ACTION 2A: Develop a
vegetation (4~). cooperative program to improve chinook salmon

spawning habitats in lower Mill Creek by reactivating
PROGRAMMATIC ACTION 7A: Support local

and maintaining natural sediment transport
groups in funding and developing watershed
management plans including support for watershed

processes.

coordinators. TARGET 3: Improve spawning gravel and gravel

~ATIOI~ALE: The streams in the Butte Basin
availability in Butte Creek (4~4~).

Ecological Management Zone provide extremely PROGRAMMATIC ACTION 3A: Develop a
valuable habitat for spring-run chinook salmon and cooperative program to improve spawning habitat in
steelhead trout. One of the key attributes of Butte Creek by maintaining natural sediment
srreamflow in this Ecological Management Zone is transport processes.
providing for successful upstream passage o/. adult
fish. In addition, [low is the power that drives many F~TION~d.£: Gravel transport and deposition

ecological functions and processes linked to streasn processes in Butte Basin Ecological Management

channel morphology, riparian communities, and/~sh Zone streams are essential. These processes maintain

habitat. Many o£ the diversions on these streams are spawning and rearing habitats of spring-ran and fall-
run chinook salmon, sreelfiead trout, and other native/’or agricultural purposes, and alternative water

supplies during important periods could permit [low t~shes. Opportunities to maintain and restore gravel

to remain in the creek while alternative sources are recrm’rmenr are possible by manipulating natural

provided. The lower watersheds of many of these processes and contro!!ing or managing environmental

streams are being subdivided, and additional stressorsthatadverselyatTect gravel recruitment.

demands are being placed on the limited water STREAM MEANDER AND FLOODPLAIN
supplies and instream [lows. Two important periods
are during the upstream migration of adu/r spring- TARGET 1 : Preserve or restore the 50-to lO0-year

run chinook salmon and the downstream migration floodplains along the lower reaches of streams in the

of yearling spring-run chinook salmon and steelhead, Butte Basin Ecological Management Zone, and
which typically occurs in late winter and early spring, construct setback levees to reactivate channel
Water diversions often shorten the migration season, meander in areas presently comqned by levees (~).

when srreamflows naturally decline. This is the period
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I
PROGRAMMATIC ACTION 1A: Cooperatively PROGRAMMATIC ACTION 2A: Restore and
evaluate whether a more defined stream channel in manage seasonal wetland habitat throughout the

¯ the lower 10 miles of Antelope Creek would facilitate Ecological Management Zone.

~ fish passage by minimizing water infdtration through
RATIONALE: Restoring seasonal wedand habitatsthe streambed and maintaining flow connection with

the Sacramento River. along with aquatic, permanenr wet/and, and riparian

I habitats is an essential element of the restoration
PROGRAMMATIC ACTION 1 B: Cooperatively strategy for the Butte Basin Ecological Management
evaluate whether a more defined stream channel in Zone. Restoring these habitats wi//also reduce the

i the lower 10 miles of Deer Creek would facilitate amount and concentrations of contaminants that
stream meander, channel-floodplain interactions, could interfere with restoring the ecological hea!rh of
gravel recruitment and transport, and riparian the aquatic ecosystem. Seasonal wetlands support a

i regeneration, high production rate of primary and secondary food
species and large blooms (dense populations) of

RATIONALE: Stream meander belts are the areas in aquatic invertebrates.
which natural bank erosion and floodplain and

I . sediment bar accretions occur along streams. Natural Wetlands that are dry in summer are also et~cient
stream meander belts in alluvial areas of the Butte sinks for the transformation of nutrients and the
Basin Ecological Management Zone function breakdown ofpesticidesandotherconraminants. Tfie

I dynamically. They transport and deposit sediments roughness of seasonal wetland vegetarion.£dters and
and provide transient habitats important to aquatic traps sediment and organic particulates. Water
invertebrates and fish. They also provide and flowing out from seasonM wedands is typically high
maintain surfaces that are colonized by natural in foodweb prey species concentrations and fine

I vegetation supports valley particulate organic matter manythat wildlife. The lower that feed Delta
stream reaches in this Ecological Management Zone aquatic and semiaquatic fish and wi/d!ife. To
serve as important migratory corridors ro the upper capitalize on these functions, most of rhe seasonal
watersheds for spring-run chinook salmon and wetlands of the Butte Basin Ecological Management
steelhead and provide spawning substrate for fall-run Zone should be subject to periodic flooding and
chinook salmon, overland Row from river floodplains.

I HABITATS RIPARIAN AND RIVERINE AQUATIC
HABITATS

SEASONAL WETLANDS

I TARGET 1 : Develop a cooperative program to
TARGET 1 : Assist in protecting 10,000 acres of restore and maintain riparian habitat along the lower
existing seasonal wetland habitat through fee10miles of Mill Creek(’’’).
acquisition or perpetual easements consistent with

I the goals of the Central Valley Habitat Joint VenturePROGRAMMATIC ACTION 1A." Develop a
and the North American Waterfowl Managementcooperative program to restore and maintain riparian
Plan (’’). habitat along Mill Creek by acquiring conservation

easements or by voluntary landowner participation.
PROGRAMMATIC ACTION 1A: Develop and
implement a cooperative program to improve TARGET 2: Develop a cooperative program to
management of 10,000 acres of existing, degraded restore and maintain riparian habitat along the lowerI seasonal wetland habitat. 10 miles of Deer Creek (~).

TARGET 2: Develop and implement a cooperative PROGRAMMATIC ACTION 2A: Develop a

i program to enhance 26,150 acres of existing public cooperative program to restore and maintain riparian
and private seasonal wetland habitat consistent with habitat along Deer Creek by acquiring conservation
the goals of the Central Valley Habitat Joint Venture easements or by voluntary landowner participation.
and the North American Waterfowl Management

I Plan (~).
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TARG~-r 3: Develop a cooperative program to connectivity of creeks in this ecological management
restore and maintain riparian habitat along Big Chico zone and their tloodplains, and in maintaining and
Creek (~’~). restoring riparian and riverine aquatic habitats.

PROGRAMMATIC ACTION 3A: Cooperate with AGRICULTURAL LANDS
local landowners to encourage revegetation of
denuded stream reaches and to establish, restore, and TANGgr 1 : Cooperatively manage 108,832 acres of

maintain riparian habitat on Big Chico Creek. agricultural lands (~).

TARGET 4: Develop a cooperative program to PROGRAMMATIC ACTION 1A: Increase the area

and maintain riparian habitat along Butteof rice fields and other crop lands flooded in winterrestore
Creek (~). and spring to provide high-quality foraging habitat

for wintering and migrating waterfowl and shorebirds
PROGRAMMATIC ACTION 4A: Cooperate with and associated wildlife.
local landowners to encourage revegetation of
denuded stream reaches and to establish, restore, and PROGRAMMATIC ACTION 1 B: Convert

maintain riparian habitat on Butte Creek. agricultural lands in the Butte Basin Ecological
Management Zone from crop types of low forage

P~u~,TIONAL~: Many wildlife species, including value for wintering waterfowl and other wildlife to
several listed as threatened or endangered under the crop types of greater forage value.
State and federal Endangered Species Acts (ESAs),
and several special-status plant species in the Central PROGP,~MM~TIC ACTION 1 C: Defer fall tillage

Valley, depend on or are closely associated with on rice fields in the Butte Basin Ecological

riparian habitars. Riparian habiratssupportagrearer Management Zone to increase the forage for

diversity of wildlife species than all other habitat wintering waterfowl and associated wildlife.

types in California. Riparian habirar degradation and ~O, TIO~LE: Following the extensive loss of native
loss have substantially reduced the habitat area wetland habitats in the Central Val/ey, some wedand
available for associatedwildlife species.This habitat wildlife species have adapted to rhe arrfiqcial wedands
loss has reduced water storage, nutrient cycling, and of some agricultural practices and have become
foodwebsupporrfunctions, dependent on these wetlands ro sustain rheir

populations. Agriculturally created wetlands includeFRESHWATER FISH HABITAT AND
ESSENTIAL FISH HABITAT rice lands; fields flooded for weed and pest control;

stubble management; and tailwater circulation
TARGET 1: Maintain and improve existing ponds.
freshwater fish habitat and essential £rsh habitat
through the integration of actions described for Managing agricultural lands to increase forage for

ecological processes, habitats, and stressor reduction waterfowl and other wildlife wi//increase the survival
rates of overwinrering wildlife and strengthen them

or elimination (~).
for migration, thus improving breeding success

PROGP~M~,TIC ACTIONS: No additional (MadroneAssociates 1980)
programmaticactions recommended.are

Creating small ponds on farms with nearby waterfowl
RATIOI~I.£: Freshwater fish habitat and essential nesting habitat but little brood habitat will increase
Esh habitat are evaluated in terms of their quality and production of resident waterfowl species when brood
quantity. Actions described for ecological processes, ponds are developed and managed properly.
stressor reduction, and riparian and riverine aquatic Researchers and wetland managers with the DFG,
habitat should suf~ce to maintain and restore U.S. Fish and ~7ildlife Service and the California
freshwater ~sh habitat and essential Esh habitat.. For ~7aterfowl Association have found friar well managed
example, maintaining freshwater and essential fish brood ponds produce the high levels of invertebrates
habitats is governed by actions to maintain needed to support brooding waterfowl. Other wildlife
streamIlow, improve coarse sediment supplies, such as the giant garter snake will also benefit.
maintain stream meander, maintain or restore Resroring suitable nesting habitat near brood ponds
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I will increase the production of resident waterfowl Bypass by evaluating the need to install positive
species, barrier fish screens on diversions.

Restoring nesting habitat, especially when it is near FLATIONALE: Diverting, storing, and releasing
brood ponds, will increase the production of resident water in the watershed directly affects fish, aquatic
waterfowl species. ~Yhen the restored nesting habitat organisms, and nutrient levels in the system and

I is properly managed, large, ground predators are less indirectly affects habitat, foodweb production, and
effective in preying on eggs and young of waterfowl species abundance and distribution. Diversions cause
and other ground nesting birds. Managing water, nutrient, sediment, and organism losses.

I agricultural lands to increase forage for waterfowl and Seasonal and daffy water release patterns ~rom storage
other wildlife will increase the overwinter survival may affect habitat, water quality, and aquatic
rates of wildlife and strengthen them for migration, organism survival. Flood control releases into

I thus improving breeding success (Madrone and bypasses also cause adult and juvenile fish stranding.
Assoc. 1980)

DAMS AND OTHER STRUCTURES
REDUCING OR ELIMINATING

i TARGET 1 : Improve chinook salmon and steelhead
STRESSORS survival in Antelope Creek by developing a

WATER DIVERSIONS cooperative program to reduce the use of seasonal
diversion dams by 50% during the late spring, earlyI TARGET 1 : Improve the survival of chinook salmon and winter (4~,).fall,

and steelhead in Butte Creek by helping to install
positive-barrier fish screens (’~4~). PROGRAMMATIC ACTION 1A: Develop a

cooperative program to evaluate the reduced use of
PROGRAMMATIC ACTION 1A: Improve the seasonal diversion dams that may be barriers to
survival of juvenile chinook salmon and steelhead in migrating chinook salmon and steelhead in Antelope

I Butte Creek by helping to the install screened Creek by acquiring water rights or providing
portable pumps as an alternative to the Little Dry alternative sources of water.
Creek diversion.

TARGET 2: Develop a cooperative program to
PROGR/M~MATIC ACTION 1B: Increase the improve the upstream passage of adult chinook
survival of juvenilechinooksalmonandsteelheadinsalmon and steelhead in Big Chico Creek by
Butte Creek by helping local interests to install providing access to 100% of habitat located below
positive-barrier fish screens at the Durham-Mutualnatural barriers (~).I Diversion Dam.

PROGRAMMATIC ACTION 2A: Repair or
PROGRAMMATIC ACTION lC: Increase the reconstruct the fish ladders in Big Chico Creek to
survival of juvenile chinook salmon and steelhead in improve the upstream passage of adult spring-run
Butte Creek by helping local interests to install chinook salmon and steelhead trout.
positive-barrier fish screens at Adams Dam.

PROGRAMMATIC ACTION 2B: Repair the Lindo

i PROGRAMMATIC ACTION 1 D: Increase the Channel weir and fishway at the Lindo Channel box
survival of juvenile salmon and steelhead in Butte culvert at the Five Mile Diversion to improve
Creek by helping local interests to install positive- upstream fish passage.

I TARGET 3: Develop a cooperative approach to
barrier fishscreensat GorrillDam.

PROGRAMMATIC ACTION 1 E: Increase the ensure unimpeded upstream passage of adult spring-
survival of juvenile salmon and steelhead in Butte run chinook salmon and steelhead in Mill Creek

I Creek by evaluating the need to install a positive- (,~,~).
barrier fish screen at White Mallard Dam.

PROGRAMMATIC ACTION 3A: Cooperatively
PROGRAMMATIC ACTION 1 F. Increase the develop and implement an interim fish passage
survival of juvenile salmon and steelhead in the Surter corrective program at Clough Dam on Mill Creek
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I
until a permanent solution is developed cooperatively populations where necessary by marking hatchery- ¯
with the landowners, reared fish and instituting a selective fishery.

Develop a cooperative program to PROGRAMMATIC ACTION 1D: Evaluate a ITARGET4:
improve the upstream passage of adult spring-run marking and selective fishery program for chinook
chinook salmon and steelhead in Butte Creek to salmon.
allow access to 100% of the habitat below the ¯
Centerville Head Dam (~’~). F~ATIOI~LEI Restoring and maintaining chinook

salmon and steelhead populations to levels that fully
PROGRAMMATIC ACTION 4A: Increase the rake advantage of habitat may require restrictions on ¯
opportunity for the successful upstream passage of harvest during, and even after, the recovery period.
adult spring-run chinook salmon and steelhead on Stakeholder organizations should help ro ensure a
Butte Creek by developing a cooperative program to balanced and fair allocation of available harvest.
evaluate the feasibility of removing diversion dams, Target population levels may preclude existing I
providing alternative sources of water, or harvest levels of wild, naturally produced t~sh. For
constructing new high-water-volume fish ladders, populations supplemented with hatchery

selective fisheries may be necessary to limit the wild
IPROGRAMMATIC ACTION 4B: Improve chinook fish harvest, while hatchery fish harvest levels reduce

salmon and steelhead survival and passage in Butte theirporential to disrupt the generic integrity ofwi/d
Creek by cooperatively developing and evaluating populations. ¯
operational criteria and potential modifications to the |Butte Slough outfall.                                     ARTIFICIAL PROPAGATION OF FISH

PROGRAMMATIC ACTION 4C: Increase chinook TARGET 1 : Minimize the likelihood that hatchery- ¯
salmon survival in Butte Creek by cooperatively reared salmon and steelhead produced in Central |
helping local interests to eliminate stranding at the Valley salmon and steelhead hatcheries will stray into
drainage outfalls in the lower reach, non-natal streams to protect naturally produced

F~TIONALE: Dams and their associated reservoirs
salmon and steelhead (~).                              I

block £~sh movement, alter water quality, remove £~sh PROGRAMMATIC ACTION 1A: Develop a
and wildlife habitat, and alter hydrological and cooperative program to evaluate the benefits of ¯
sediment processes. Other human-made structures stocking hatchery-reared salmon and steelhead in the
may block fish movement or provide habitat or Sacramento River and Battle Creek. Stocking may be
opporruniries for predatory fish and wildlife, which reduced in years when natural production is high.
could be detrimental to £zsh species ofspecial concern.

TARGET 2: Limit hatchery stocking if salmon or I
HARVEST OF FISH AND WILDLIFE steelhead populations can be sustained by natural

TARGET 1 : Develop harvest management
production (~).

I
strategies that allow the wild, naturally produced fish PROGRAMI~,TIC ACTION 2A: Augment fall II

spawning population to attain a level that fully uses chinook salmon and steelhead populations only when
existing and restored habitat. Focus the harvest on alternative measures are deemed insui~cient for I
hatchery-produced f~sh (~). populations recovery.

PROGRAMMATIC ACTION 1A: Control illegal TARGET 3: Minimize further threats of hatchery
harvest by providing increased enforcement efforts, fish contaminating naturally produced chinook I

salmon and steelhead stocks (~).
PROGRAMMATIC ACTION 1 B: Develop harvest
management plans with commercial and recreational PROGRAMMATIC ACTION 3A: Adopt methods ¯
fishery organizations, resource management agencies, for selecting adult spawners for the hatchery from an
and other stakeholders to meet the target, appropriate cross-section of the available adult

PROGRAMMATIC ACTION lC: Reduce the
population.

I

harvest of wild, naturally produced steelhead
7
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RATIONAL~.: Hatchery augmentation should be waters of California. California Fish and Game
limited to protect recovery and maintenance of wild 77(4): 161-180.

i populations. Hatchery-reared salmon and steelhead
may direcdy compete with and prey on wild salmon National Marine Fisheries Service. 1998. Draft

and steelhead. Hatchery fish may also threaten the proposed recommendations for amendment 14
to the Pacific Coast salmon plan for essential fish

i genetic integrity of wild stocks by interbreeding with
the wild fish. Although irreversible contamination of habitat. March 26, 1998.

the genetics of wild stocks has occurred, additional Resources Agency 1989. Upper Sacramento River

i protective measures are necessary to minimize further frsheries and riparian habitat management plan.
degradation of genetic integrity. Because of the January. 158 p.
exrent of development on the Sacramento Pdver and
Battle Creek, stocking chinook salmon and steelfiead US Fish and Wildlife Service. 1997. Revised draft

i may be necessary ro rebuild and maintain stocks to anadromous fish restoration plan: a plan to

sustain sport and commercial fisheries, increase natural production of anadromous f’rsh in
the Central Valley of California. U.S. Fish and

REFERENCES Wildlife Service. May 30, 1997.
I           California Department of Fish and Game. 1993.

Restoring Central Valley streams: a plan for
action. Department of Fish and Game.
November. 198 p.

California Department of Fish and Game. 1996.

i Steelhead restoration and formanagementplan
California. Department of Fish and Game.
February. 234 p.

I Central Valley Habitat Joint Venture. 1990. Central
Valley Habitat Joint Venture Implementation
Plan, a component of the North AmericanI Management February 1990.Waterfowl Plan.

Deer Creek Watershed Conservancy. 1998. Deer

i Creek Watershed Management Plan. Prepared
for The Resources Agency, State of California,
California State Water Resources Control Board

i and U.S. Fish and Wildlife Service. June 1998.

Deer Creek Watershed Conservancy. 1998. Deer
Creek Watershed Management Plan: Summary

¯ ~ of plant and programs relevant to the
management of Deer Creek and the Deer Creek
Watershed May 1998.

i Madrone Associates. 1980. Sacramento-San Joaquin
Delta wildlife habitat protection and restoration
plan. Prepared for the California Department of
Fish and Game and U.S. Fish and Wildlife
Service.

Moyle, P.B., and J.P. Ellison. 1991. A conservation

I oriented classification system for the inland
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FEATHER RIVER/SUTTER BASIN
ECOLOGICAL MANAGEMENT ZONE

salmon from Butte Creek. In most years, almost all

/ "~-"                                   populations of upper Sacramento River migratory fish
are potentially affected by the Sutter Bypass. The
bypass system (Tisdale, Colusa, and Moulton weirs)
are configured such that at river flows exceeding
approximately 22,000 cfs, flows begin to begin to be
diverted into the bypass. During periods of high
runoff, all flows above 30,000 cfs are diverted into
the bypass. The Sutter Bypass also is an important
spawning and rearing area for splittail, which migrate
from the Bay-Delta each winter to spawn in flooded
portions of the lower rivers, such as the Sutter
Bypass. Under certain hydrologic conditions, bypass
flooding may cause stranding and loss of juvenile fish
and other aquatic resources.

Important ecological processes that would maintain
or increase Feather River/Sutter Basin Ecological

| NTRODUCTION                    Management Zone health are:

¯ streamflow,
The Feather River/Sutter Basin Ecological ¯ coarse sediment supplies
Management Zone contributes to the health of the ¯ stream meander
Sacramento-San Joaquin River Delta by sustaining ¯ floodplain processes, and
ecological processes that support anadromous fish and ¯ water temperature.
other aquatic and terrestrial wildlife and plant
habitats in this zone and in the Delta. Streamflow, Important habitats include riparian wetlands, shaded
sediment, and nutrients, including nitrogen, riverine aquatic (SRA), freshwater fish habitat, and

and detritus from this essentia] t%h habitat. Seasonally flooded wetlandsphosphorous, organic coming are
Ecological Management Zone, are all important to common through the lower basin portions and are
the Delta. extremely important habitat areas for waterfowl,

shorebird, and wading bird guilds. Important species
Chinook salmon, white sturgeon, green sturgeon,

include all runs of chinook salmon, steelhead trout,
steelhead and lamprey are important anadromous frsh sturgeon, American shad, resident native frsh guilds,
species and striped bass and American shad are waterfowl guilds, shorebird and wading bird guilds,
harvestable (sport) species that depend on healthy and riparian wildlife guilds. Stressors, including flood
conditions in the Sacramento-San Joaquin Delta and control improvements, urbanization (floodplainFeather River/Sutter Basin Ecological Managementencroachment), dams, legal and illegal fish harvest,

insufficient flow in the lower portions of mostZones.TheFeatherRiveris importantforspawning
and rearing fall-run and spring-run chinook salmon,
steelhead, white and green sturgeon, striped bass, and

streams, high water temperature during salmon
spawning and egg incubation, poor water quality,

American shad. The Yuba River is important for fall- stranding in flood bypasses and flood plains, hatchery
run chinook salmon, steelhead, and American shad, stocking of salmon and steelhead, and unscreened or
and potentially for spring-run chinook salmon. Bear poorly screened water diversions, have affected the
River and Honcut Creek support small runs of fall-
run chinook salmon. Sutter Bypass is an important

healthof anadromousfish populations.

migration route for spring-run and fall-run chinook
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DESCRIPTION OF TIlE take place at both reservoirs. The lower Feather River

MANAGEMENT ZONE
downstream of Oroville picks up the flow of major
tributaries, including Honcut Creek, the Yuba River,

The Feather River/Sutter Basin Ecological and the Bear River.
Management Zone includes the following Ecological
Management Units:

¯ Feather River Ecological Management Unit
¯ Yuba River Ecological Management Unit
¯ Bear River and Honcut Creek Ecological

Management Unit, and
¯ Sutter Bypass Ecological Management Unit.

These units provide habitat for a wide variety of fish,
wildlife, and plant species.

LIST OF SPECIES TO BENEFIT FROM
RESTORATION ACTIONS IN THE
FEATHER RIVER/SUTTER BASIN \

ECOLOGICAL MANAGEMENT ZONE Location Map of the Feather River/Butter Basin Ecological
Management Zone and Units.

¯ green sturgeon
¯ white sturgeon
¯ chinook salmon The Feather River has a natural (unimpaired)
¯ steelhead trout streamflow pattern typical of streams that drain the

¯ striped bass higher Cascade Range and Sierra Nevada elevations

¯ American shad on the east side of the Sacramento Valley. Flows peak
¯ lamprey in winter and spring. Lower flows in summer and fall
¯ splittail are sustained by snowmelt and foothill and mountain
¯ waterfowl springs. In the wettest years, unimpaired monthly
¯ neotropical migratory birds average flows in winter months average 24,000 to
¯ plants and plant communities. 48,000 cubic feet per second (cfs), whereas spring

inflows are slightly lower at 18,000 to 28,000 cfs. In
dry and normal years, winter and spring unimpaired

DESCRIPTIONS OF flows range from 2,000 to 10,000 cfs. In the driest

ECOLOGICAL MANAGEMENT
UNITS

FEATHER RIVER ECOLOGICAL
MANAGEMENT UNIT

The Feather River, with a drainage area of 3,607
square miles, is the largest Sacramento River
tributary downstream of Shasta Dam. Watersheds of
the various forks drain high-elevation ranges of the
Cascade Range and Sierra Nevada. Numerous storage
reservoirs are located on the river, including Lake
Almanor and Butt Valley Reservoir on the North
Fork, Lake Davis and Bucks Lake on the Middle
Fork, and Little Grass Valley Reservoir on the South
Fork. Oroville and Thermalito Reservoirs are on the Historical Streamflow on the Feather River below Oroville, 1972-
mainstem below the forks, and major water diversion 1992 (Dry year is the 20th percentile year; normal year is the 50th

percentile or median year.)

~ ~
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I
years, unimpaired flows in winter months average Oroville Reservoir, the lowermost reservoir on the
1,100 to 1,500 cfs and spring flows average slightly Feather River, is the keystone of the State Water

I higher at 1,500 to 2,000 cfs. The lowest unimpaired Project (SWP) operated by the California
flows are 800 to 1,000 cfs in August through Department of Water Resources (DWR). Water is
October of the driest years. Summer and early-fall released from Oroville Dam through a multilevel

i flows are normally 1,000 to 2,000 cfs, except in years outlet to provide appropriate water temperatures for
of high rainfall, when they range from 2,000 to 6,000 the Feather River Hatchery and to protect
cfs. downstream fisheries. Approximately 5 miles

downstream from Oroville Dam, water is diverted atI the Thermalito Diversion Dam into the Thermalito
Power Canal, from there into the Thermalito Forebay
and another powerhouse, and finally into Thermalito
Afterbay. Water can be pumped from the Thermalito
Diversion Pool back into Oroville Reservoir to
generate peaking power. The Fish Barrier Dam,

I located approximately i mile below the Thermalito
Power Canal intake, is the upstream limit of
anadromous fish migration. The Oroville-Thermalito

i complex, completed in 1968, provides benefits to
water conservation, hydroelectric power, recreation,
flood control, and fisheries.

I Feather River flows between the Thermalito
Diversion Dam and the Thermalito Afterbay outlet

Unimpaired Streamflowon the Feather River at Oroville, 1972-1992 are a constant 600 cfs. This river section is often

I
(Dry year is the 20th percentile year; normal year is the 50th referred to as the low-flow section. Water is releasedpercentile or median year.)

through a powerhouse, then through the fish barrier
The natural flow pattern has been altered by storage dam to the Feather River Hatchery, and finally into
reservoirs in the middle and upper watersheds and the low-flow section. Thermalito Afterbay serves both

I diversions in the lower river. Comparing recent as an afterbay for upstream peaking-power releases to
historical flows (1972 through 1992) and unimpaired ensure constant river and irrigation canal flows, and
flows for the same period near Oroville indicates as a warming basin for irrigation water being diverted
impaired flow extent. With winter and spring inflowsto the rice fields. Because of warm water releases into
stored in reservoirs for summer and fall irrigationthe Feather River from Thermalito Afterbay, water
releases, there has been a shift in the river’s flowtemperatures in the approximately 14-mile section of

i pattern. In dry years, winter and spring flows have salmon spawning area from the Thermalito Afterbay
been reduced from 2,000 to 6,000 cfs to 1200 to outlet to the mouth of Honcut Creek (referred to as
1,600 cfs. In normal years, the shift has been from the high-flow section) are higher than in the 8 miles
4,000 to 10,000 cfs to 2,000 to 3,000 cfs. In the

I driest years, winter and spring flows average about
800 to 900 cfs, compared to 1,100 to 1,500 cfs for
unimpaired flow.

I opposite pattern seen in summerfall,The is and

when storage releases for irrigation increase base
flows. Summer and fall flows in dry and normal years

I are approximately 50% to 60% higher than
unimpaired flows. Highest flows are similar to
unimpaired flows. In late summer and fall of driest

I years, unimpaired and historical flows are both in the
800 to 1,000 cfs range.
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of the low-flow section. In recent years, the low flow the California Department of Fish and G~mae’s
section has been heavily used by fall-run chinook(DFG’s)    water temperature    and    flow
salmon spawners to the extent that overuse is a recommendations for the low-flow section.
problem due to redd superimpostion (a situation in

Feather River spring-run chinook salmon populationwhich fresh spawners dig up existing salmon nests in
order to deposit their eggs), estimates during 1982 to 1991 averaged 2,800 fish.

This is greater than the pre-project (i.e., SWP)
Juvenile chinook salmon and other species of fish mayaverage of 1,700 Frsh, primarily because of consistent
become stranded on flood plain depressions, shallowcold-water deliveries to the hatchery and the low-flow
ponds, and toe drains or borrow pits along the base of section of the river. The Feather River spring-run
levees. In April 1998, thousands of young chinook chinook salmon’s genetic status is uncertain. This
salmon were found stranded in broad, shallow ponds stock may have hybridized with fall-run chinook
on the flood plain near Nelson Slough. Stranding, salmon, but the extent of hybridization and the
under certain flow condition, may be a source of potential effect on spring chinook genetics in the
mortality to naturally produced chinook salmon in Central Valley is unknown.
the Feather Basin. The losses probably occur from
two sources, entrapment by which young fish are 20

prevented from migrating downstream and through
predation by resident warmwater gamefish such as
largemouth black bass and other members of the ~
sunfish family and predation by wading birds in the
broad, shallow ponds. This flood plain stranding s
needs    further evaluation,    but    limited
engineering/technical evaluations indicate that many 0
of the levee borrow pits could be hydrologically

1950 1965 1970 1975 1080 1985 1990 1095

reconnected to the river to allow juvenile chinook to Fall-run Chinook Salmon Returns to Feather River
resume their seaward migration. Hatchery, 1964-1998 (CDFG 1999).

Important resources in the Feather River Ecological Most Feather River chinook salmon are fall-run fish
Management Unit include fall- and spring-run that spawn in the low-flow section and below from
chinook salmon, steelhead, white and green sturgeon, October through December. As with spring-run fish,
striped bass, American shad, and lamprey. The the present average run of fish returning to the
Feather River Hatchery is the only Central Valley egg hatchery and spawning in the river exceeds the pre-
source for spring-run chinook salmon. Spring-run project population. In addition to spawning
chinook salmon adults ascend the river in spring, escapement, about 10,000 salmon (fall and spring
hold over during summer in deep pools in the low- runs combined) are harvested by anglers each year.
flow section, and are allowed into the hatchery in During 1968-1993, Feather River Hatchery
September. These fish are artificially spawned in the produced about 7.4 million fall-run and 1.2 million
hatchery and also spawn naturally on the riffles in the juvenile spring-run chinook salmon and about
low-flow section from late September to late October. 750,000 juvenile steelhead annually.
Introgression (hybridization) of fall- and spring-run
chinook salmon is a problem in the Feather River. 100

About 20% of the tagged juvenile chinook salmon 50
from females identified as spring run when returned
were misidentified as fall-run. Similarly, about 29%
of tagged juveniles from spring-run parents were ~ ~0

misidentifled as fall run when they returned as adults
(Brown and Green 1997). A more recent analysis
shows that in some years misidentiflcation may be as 1~oo 1~5 19~o 1~v5 19~o 1~5 1~o 1~
high as 74%. Requirements for adult spring-run Fal!-run Chinook Salmon Rerurns to the Feather River
chinook salmon holding and early spawning influence (excluding hatchery returns), 1960-1998 (CDFG 1999).
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Feather River steelhead are primarily hatchery stock,fish limit, is released through the Narrows 1 and 2
natural production of juveniles in the low-flowEnglebright Dam powerhouses to generate
section appears to be limited, possibly due to elevated hydroelectric power. The 0.2 mile of river between
water temperatures in summer or scouring of redds, the dam and the two powerhouses has no flowing
The 2,000 steelhead hatchery mitigation goal is water unless the reservoir is spilling. The 0.7 mile of
comparable to the present 10-year (1982 to 1983 river from the Narrows 1 and 2 powerhouses to the
through 1991 to 1992) average return to the Deer Creek mouth has steep rock walls; long, deep
hatchery of 1,454 steelhead and an angler catch in pools; and short stretches of rapids. Below this area,
the Feather River estimated as high as 7,785 fish. the river cuts through 1.3 miles of sheer rock gorge
Steelhead juveniles must remain in the river or be called the Narrows, forming a single large, deep,
held in the hatchery for at least one year until they boulder-strewn pool.
are large enough to begin their anadromous journey.
Appropriate water temperature and flow in the low- The river canyon opens into a wide floodplain several

flow section are vital to continued Feather River
miles beyond the downstream end of the Narrows,

steelhead program success, where large quantities of hydraulic mining debris
remain from past gold-mining operations. This 18.5-

American shad ascend the Feather River to spawn mile section is typified as open-valley plain. Daguerre
from April through June. The number of Shad in the Point Dam, 12.5 miles downstream frbm Englebright
river, and thus the success of anglers, depends on the Dam, is the major lower-river diversion point. The
relative flow magnitude at the mouth of the Feather open plain continues 7.8 miles below Daguerre Point
and Sacramento Rivers. In the 1987 to 1992 Dam to beyond the downstream Yuba Goldfields
drought, Feather River flows in April through June terminus. This section is primarily alternating pools,
were relatively low and the number of shad returning runs, and riffles, with a gravel and cobble substrate
to the river was lower than average, and contains most of the suitable lower Yuba River

chinook salmon spawning habitat.
Striped bass spawn in the lower Feather River
downstream of the Yuba River’s mouth from April The remaining section of the lower Yuba River
through June. Striped bass are found in the river extends approximately 3.5 miles to its confluence
during much of the year with a peak occurrence in with the Feather River. This river section is bordered
July and August. Lamprey enter in the spring and by levees and is subject to Feather River backwater
early summer to spawn and their young remain for influence.
up to several years before migration to the ocean.

In the upper Yuba River watershed above

YUBA RIVER ECOLOGICAL Englebright Reservoir, storage reservoirs affect the

MANAGEMENT UNIT natural flow pattern. The major storage reservoir is
New Bullards Bar on the North Fork, with a storage

The YubaRiverwatersheddrains 1,339 square miles capacity of about 1 million acre-feet (a~) and a
of the western Sierra Nevada slope and includes watershed area of 490 square miles. Fifteen other
portions of Sierra, Placer, Yuba, and Nevada reservoirs have been constructed in the upper basin,
Counties. The Yuba River is tributary to the Feather with a combined storage capacity of 400,000 af.
River, which, in turn, feeds into the Sacramento Power-generation diversions of about 100 cfs are
River. made into the Feather River basin (from Slate Creek

Three dams on the river have altered river flows and
to Sly Creek), and about 600 cfs is diverted to the

fish passage. Englebright Dam was built by the U.S.
Bear River and Deer Creek watersheds for power and

Army Corps of Engineers (Corps) in 1941 to collect
irrigation (from Lake Spaulding to Drum Canal and
the South Yuba Canal). A major portion of the

placer mining debris that contributed to flooding in
the Central Valley. Englebright Reservoir contributes

watershed is unregulated, however, and very high

storage capacity, hydropower, and cool, bottom-
flows pass through Englebright Reservoir to the lower

released water to the lower Yuba River. Most
watershed during major storms.

Englebright Reservoir water, the lowermost The flow in the Yubastorage natural, unimpaired pattern
reservoir on the river and the upstream anadromous River is typical of Sacramento Valley tributaries with

~ c~
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headwaters in the Sierra Nevada. Flows are highest in are 190 to 230 cfs. Spring flows in dry years are 340
winter and spring, decreasing quickly in late spring, to 440 cfs compared to unimpaired flows of 800 to
Annual inflow is highly variable. Basin inflows in 3,700 cfs.
winter months of years with the highest rainfall
average 15,000 to 25,000 cfs, whereas inflow in the

Historical Monthly Average Flow
driest years averages 300 to 600 cfs. In the driest
years, inflow in summer and early fall averages only
0 to 100 cfs. In dry and normal water years, average 2500
monthly inflows in summer and early fall are 200 to
600 cfs. 2000

’~ 1500

o* looo
I.L.

500

0
J F M A M J J A S O N D

[] Normal Year    [] Dry Year

Historical Streamflow on the Yuba River at Marysville,
1972-1992 (Dry year is the 20th percentile year; normal year

is the 50th percentile or median year.)

The Yuba River is one of the most important
Ecological Management Units in the Feather
River/Sutter Basin Ecological Management Zone. The
river supports highly valued populations of steelhead

Historical Streamflows on the Yuba River below Englebright Dam, trout, resident rainbow trout, and fall-run chinook
1972-1992 (Dry year is the 20th percentile year; normal year is the salmon, as well as populations of other anadromous

50th percentile or median year.) and resident f~sh communities. The Yuba River is the
New Bullards Bar and Englebright Reservoirs store only remaining wild steelhead f~shery in the Central
winter and spring flows and distribute water more Valley. All other streams that have wild population,
evenly throughout the year and from year to year. have population that are either so low that they do
Summer and early-fall irrigation releases are not support a fishery or are closed to angling. Spring-
substantially higher than unimpaired flows. In the run chinook salmon abundance and status in the
driest years, reservoir releases increase base flows in Yuba River is not known. Directed efforts are
summer and early fall by 0 to 100 cfs to 70 to 260 required to determine if it is a component of the
cfs. In dry years, summer flows are 500 to 900 cfs fishery and whether additional management and
compared to unimpaired flows of 190 to 230 cfs. restoration measures are required.
Spring flows in dry and normal years are 300 to 900
cfs, as compared to unimpaired flows of 700 to 1,200 Fall-run chinook salmon is the most abundant

cfs. In years with the highest rainfall, flows are similar anadromous f~sh species in the lower Yuba River.

to unimpaired flows, averaging 10,000 to 20,000 cfs Historically, the Yuba River supported as much as
15% of the annual fall-run chinook salmon run in thein wintermonths.
Sacramento River system. Run sizes in the Yuba

Diversions in the lower river, primarily from just River have varied over the period of record (1953 to
above Daguerre Point Dam, reduce lower river flows 1989), ranging from 1,000 fish in 1957 to 39,000
during the irrigation season. Flows from August fish in 1982. Approximately 60% of those salmon
through October at Marysville are generally higher spawned between Daguerre Point Dam and the
than unimpaired flows, whereas flows from March Highway 20 bridge, with most of the remaining fish
through June are substantially lower. In the driest spawning above Highway 20 or below the dam.
years, summer flows are 70 to 90 cfs and winter flows

~ OLF~D
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i
Presently, fall-run chinook salmon spawning runs Yuba Water Districts share another; and Browns
average 13,050 fish annually. Valley Irrigation District operates a third. The

combined diversions can reach a maximum of 1,085
4o . cfs (see table below). Juvenile chinook salmon, and

likely juvenile steelhead, are lost at all diversion

I
30 ~ intake structures because of impingement on screens,

i20 entrainment into unscreened diversions, or predation
in the river adjacent to the intakes. Although losses
at individual diversions may not be significant, the

I 10                                                 cumulative impact of all diversion-related losses
may

be substantial. DFG estimated that before 1970,
1060 19~5 1970 1075 1980 1985 190o 1995 approximately 200 steelhead trout spawned in the

Fal!-run Chinook Salmon Returns to the Yuba River, river annually, and the potential existed for about
1960-1998 (CDFG1999). 2,000 spawning adults after completing New

Bullards Bar Reservoir.

Historically, there has been a small spring-run BEAR RIVER HONCUT CRI=~K
chinook salmon spawning population in the Yuba I~COLOGICAL ~I~NAGI=M~NT UNIT
River. The run had almost disappeared by 1959,
presumably because of diversions and hydraulic The Bear River is the second largest tributary to the
development projects. A remnant of the spring-run Feather River, with a watershed area of 300 square
chinook salmon population persists in the lower Yuba miles. It enters the Feather River at river mile (RM)

i River. It is maintained by fish produced in the river, 12, immediately upstream from the town of
salmon straying from the Feather River, and Nicolaus. Honcut Creek flows into the Feather River
infrequent stocking of hatchery-reared fish by DFG from a small foothill watershed approximately 15
(a practice that has been discontinued), miles below Thermalito. In highest rainfall years,

winter flows 3,400 to 5,600 cfs. In normalaverage
ThelowerYubaRiver seasonalsupports American
shad sport fishery from late Aprilato July. The fishery years, winter inflows are 600 to 800 cfs. In the driest

years, watershed inflows average only 20 to 65 cfs in

I is confined to the area between Daguerre Point Dam winter months and 0 cfs in all other months.
and its confluence with the Feather River. Studies
have shown that the shad fishery on the Yuba River The natural or unimpaired Bear River flow pattern is
has declined significantly in the past two decades, typical of foothill streams, with high winter and
The run was estimated at 30,000 to 40,000
spawning adults in 1968 and 40,000 adults in 1969. H is~ori~ Monthly Av~ra~ Flow
In recent years, however, the shad run has been only
a fraction of that level. Daguerre Point Dam limits
the upstream migration of American shad. The dam ~000 -

is equipped with two conventional pool-and-weir- 800-I type fishways. Shad do not generally enter fish .
ladders; therefore, most of the population is restricted ~ ~00 -
to the river sections below the dam. Reduced flows
below Daguerre Point Dam, particularly in spring ~ ~00-! ,,and early summer, are a primary factor in the decline 200 -
of the American shad run.

0i The three most significant diversions along the lower
Yuba River are at or just upstream ofDaguerre Point

~ F M ~ ~ ~ ~ A 80 N D

Dam. Water is generally extracted from late March [] NormalYear [] Dry Year

I through October. Hallwood Irrigation Company,
Cordua Irrigation District, and Ramirez Water Historical Streamflow on the Bear River near Wheatland,

1962-1992 (Dry year is the 20th percentile year; normal year
District share one diversion; the Brophy and South is the 50th percentile or median year)
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Table 8. Diversion Rates in Acre-Feet per Month for the Major Water Districts Supplied by the Yuba County Water
Agency on the Lower Yuba River

South
Hallwood

Corda Irrigation Ramirez Browns Valley Brophy Yuba
Irrigation District Water Irrigation Water Water
Company District District District District

Month WR WR P WR WR P P P

March 0 0 0 0 0 0 520 300

April 10,000 4,500 900 2,010 2,269 !,667 4,795 3,000

May 14,500 10,600 2,120 3,270 2,345 1,666 6,460 4,000

June 14,100 10,400 2,080 2,745 2,269 1,667 6,670 4,200

July 13,600 11,100 2,620 1,920 2,345 2,500 6,985 4,400

August 12,900 11,000 2,600 1,755 2,345 2,000 5,525 3,400

September 8,000 5,900 1,180 1,500 2,269 0 3,750 2,400

October 4,900 6,500 500 700 2,345 0 625 400

Total 78,000 60,000 12,000 13,900 16,187 9,500 35,330 22,100

Maximum cfs 275 -- 275 75 38.2 42 230 150

Notes: WR = basic water right of water district.
P = purchase water through contract with Yuba County Water Agency.

spring flows and very low summer and fall flows in supported substantial salmon and steeLhead runs, but
wet years. Summer and early-fall inflows remain near because of low flows in the lower river below the
0 cfs in dry and normal years. Honcut Creek has a SSID Diversion Dam, no self-sustaining salmon runs
similar unimpaired flow pattern that includes low presently exist, and the status of steelhead is
annual flow in dry years and very low summer and unknown. Occasionally, when heavy fall rains and
fall flows in most years, sufficient spillage take place at the SSID Diversion

Dam, hundreds of fall-run chinook salmon and
Bear River flows are almost entirely regulated by steelhead may ascend and spawn in the lower Bear
several storage reservoirs and numerous diversions. River. In addition to the effects of Camp Far West
Camp Far West is the largest storage reservoir, Reservoir and the SSID diversion, other factors have
followed by Rollins Reservoir in the upper watershed contributed to streamflow problems in Bear River.
near Grass Valley and Auburn. The South Sutter These include numerous small water diversions and
Irrigation District (SSID) Diversion Dam is the hydroelectric projects in the lower and upper
largest diversion. Minimum flow releases below the watersheds. Agencies involved in these projects are
diversion into the Bear River are 25 cfs in spring and the Nevada Irrigation District, Pacific Gas and
10 cfs during the rest of the year. Flows from June Electric Company, Placer County Water Agency, and
through December are generally 0 to 40 cfs except in SSID. Portions of the water supply go to Auburn and
the wettest years. Flows in years of high rainfall are Grass Valley. The proposed Garden Bar project,
similar to unimpaired flows from fall to spring, which would capture more of the winter streamflow
averaging 3,500 to 5,200 cfs in winter; summer flows for water supply, is currently inactive.
are 30 to 50 cfs, compared to unimpaired flows of 70
to 150 cfs. The major attribute of the Honcut Creek is its

linkage to the District 10 area immediately north of
The upstream anadromous fish limit is the SSID Marysville. This area encompasses thousands of acres
Diversion Dam, approximately 15 miles above the of private wetlands and flooded rice fields which
Feather River confluence. The Bear River once

~ ou~
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I provide important wintering and foraging habitat for (Central Valley Habitat Joint Venture 1990). The
waterfowl, northern end of the bypass is connected to the

I extensive marshlands of Butte Sink. Large areas of theThe Bear River and Honcut Creek Ecological bypass are used to grow irrigated crops, such as rice.
Management Units are presently less ecologically
important for anadromous fish species than the other VISION FOR THEI units in this Ecological Management Zone because of
the extensive water development and inadequate I=COLOGICAL MANAGEMENT

natural summer and fall base flows. In some years, ZONE

i these streams provide habitat for fall-run chinook
salmon, steelhead, and resident native fish The vision for the Feather River/Sutter Basin

populations. The overall ecological health of the Bear Ecological Management Zone includes restoring and

River and Honcut Creek Ecological Management enhancing important fishery, wildlife, and plant

I communities by restoring ecological processes andUnits,however,ispoor.
habitats and reducing stressors. Attaining this vision

SUTTER BASIN ECOLOGICAL requires restoring or reactivating important ecological

I MANAGEMENT UNIT processes that create and maintain fish, wildlife, and
plant community habitats throughout the Ecological

The Sutter Bypass section of the Sutter Basin Management Zone.
provides important waterfowl habitat and serves as a
migratory route for salmon and steelhead in the The vision for this Ecological Management Zone

upper Sacramento River and its tributaries, focuses on maintaining and improving floodplain and

particularly Butte Creek. Salmon and steelhead flood processes, streamflow, coarse sediment

migrating to Butte Creek use Butte Slough, which recruitment and transport, and seasonally flooded

originates at the Butte Slough Outfall Gates and ends aquatic habitats that provide important wintering

at the north end of the Sutter Bypass. The reach areas for waterfowl and shorebird guilds. Actions to

I within the Sutter Bypass is generally referred to as reduce stressors include the installation of screen on

the East and West Barrows and the connection with diversions, upgrading or installing fish passage

the Sacramento River is the Sacramento Slough. In facilities at diversion dams or other obstacles to fish

wet years, when Sacramento River overflows into the migration, providing suitable water temperatures for

bypass, both upstream-migrating adults and summer rearing, reducing the extent of stranding loss

downstream-migrating juvenile salmon and steelhead of juvenile fish, and limiting the adverse effects of

use Butte Slough, the East and West Barrows, and introducing hatchery fish on endemic aquatic species.

I Sacramento Slough. Native resident fish, including Hatcheries in this and adjacent Ecological
splittail, also use the bypass as spawning and rearing Management Zones will be operated to preserve the
habitat. In wet years, some salmon, steelhead, and genetic identity of endemic, naturally spawningI native resident fish may become stranded in isolated steelhead stocks.chinooksaln’lon and trout Hatchery-
pockets and die when floodwaters recede from the produced fish will be used to support sustainable
bypass and respective overflowweirs(Tisdale, Colusa, ocean recreational and commercial fisheries and

I and Moulton). directed fisheries in the natal streams. Marking

Sutter Bypass is also an important area for waterfowl techniques will enable sport and commercial anglers

and wildlife. The bypass has remnant riparian to distinguish between hatchety-produced and

I woodlands and wetlands and is of the Sutter naturally produced fish. Additional genetic analysespart
National Wildlife Refuge. Sutter Refuge is the only of the Feather River and Yuba River spring-run

publicly owned waterfowl habitat in the Sutter basin, chinook populations are necessary to determine the

It consists of 2,590 acres of seasonally and value and role of these stocks in efforts to rebuild

permanently flood marsh and scattered uplands. Feather River and other basin populations. In

Private duck clubs provide an 1,500 acres of habitat addition, the hatcheries may play an extremely

I of which about 500 acres are natural wetland. Most important role in the propagation of genetically pure,

of the private duck clubs and nearly all of the natural wild spring-run chinook salmon and steelhead. These

wetlands in this area are located in the Sutter Bypass
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f’Lsh would be used to reestablish populations in areas Higher, more natural spring flow events may
that formerly supported the species, encourage spring-run chinook salmon, steelhead,

sturgeon, American shad, and striped bass move
Green sturgeon and white sturgeon use the Feather upstream into the Feather River during their
River for spawning, but additional studies are needed

traditional migrations in spring. Higher flows may
to identify and describe the species’ habitat also benefit juvenile fall-run chinook salmon
requirements and status in this basin. The Feather migrating downstream and juvenile salmon
River could contribute more substantially to the migrating out of lower Feather River tributaries.
overall sturgeon health and abundance if the species’ These flows will also benefit stream-channel and
life history and habitat requirements were known and riparian vegetation in the lower river and,
habitat conditions maintained to benefit sturgeon

consequently, will benefit fish. Improved riparian
along with other important species. Splittail would habitat will also benefit riparian-associated wildlife,
benefit from improvements in riparian and stream

such as those in the neotropical migratory bird guild.
meander corridors, wetlands with connection to the The added flows coming from the Feather River will
rivers, and floodplain overflow basins and flood also benefit juvenile salmon and steelhead from other
bypasses. Feather and Sacramento River tributaries in their

V|SIONS FOR ECOIOG|CA/ journey through the lower Sacramento River below
the Feather River and through the Delta and Bay.

MANAGEMENT UNITS
Improving habitat in the lower Feather River will

FEATHER RIVER ECOLOGICAL encourage natural production of these anadromous
MANAGEMENT UNIT fish. Improving spawning habitat will increase young

salmon and steelhead production. Restoring or
The vision for the Feather River Ecological maintaining stream-channelandriparianvegetation
Management Unit is to improve natural spawning and reducing the extent of juvenile fish stranding will
populations of spring- and fall-run chinook salmon increase the survival and production of juvenile
and steelhead. This involves improving spring salmon and steelhead. Providing suitable water
(March) flows below Oroville in dry and normal temperatures for summer rearing by managing cold
water-years, improving spring through fall base water releases from Lake Oroville will significantly
flows, providing suitable water temperatures for improve natural steelhead production.
summer rearing, and improving spawning and
rearing habitat in the lower river below Oroville. The YUBA RIVER ECOLOGICAL
vision also includes implementation of adaptive MANAGEMENT UNIT
management components of monitoring and research
to collect the scientific information required to best The vision for the Yuba River is to improve spring

judge the merits of additional flows and the timing streamflows for spawning runs of spring-run chinook

for additional flows that would provide the highest salmon (potentially), steelhead, sturgeon, and

benefit for aquatic species and habitat maintenance. American shad. These flows will also benefit
downstream migration of juvenile fall-run chinook

The vision for the Feather River includes reactivating salmon, steelhead, and sturgeon. Improving
or maintaining important ecological processes that streamflows will also benefit stream-channel and
create and sustain habitats for anadromous frsh. The riparian habitat; native resident species, including
Feather River must not only contribute substantially splittail, that spawn farther downstream in the
to the growth of many fish populations, but provide Feather River; and other species that reside further
better support for naturally spawning steelhead, fall- downstream in the Bay-Delta estuary. The vision also
and spring-run chinook salmon, American shad, includes evaluation of gravel recruitment and
white sturgeon and green sturgeon, lamprey, and sediment transport processes, stream-channel
striped bass. The most important processes include configuration, and riparian habitats in the lower
floodplain and flood processes and a natural Yuba River floodplainto improveanadromousand
streamflow pattern in the river, to which most of the resident fish production and survival.
anadromous and resident native fishes are adapted.

|
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I
At present, sufficient stored water remains in the recruitment downstream, will be changed to limit
Yuba River system (in New Bullards Bar Reservoir) their effects.

I to help restore and maintain the river’s anadromous
fish runs. Providing the needed streamflow, Stream-channel and riparian habitat will be improved

temperature, and screens for the lower Yuba River by promoting conservation of the lower river

will affect storage in the reservoir and require meander zone and active floodplain, rapidly phasing

I operation changes at diversions in the lower river. An our gravelminingin the floodplain,and protecting

early spring flow event in the lower river during dry shorelines and levee riparian vegetation from any

and normal water years will improve upstream damaging activities. Vegetation may need to be

passage for spring-run chinook salmon, and improve planted or the disturbed channel and floodplain

spawning conditions for steelhead, sturgeon, and regraded in certain areas to hasten and sustain

American shad. Such a flow event would also improve recovery. Major efforts will be required to control or

I downstream migration conditions for juvenile fall-run eradicate tamarisk and giant reed infestations, which

chinook salmon, steelhead, and sturgeon. The higher prevent natural vegetation succession by native tree

flows will also improve natural stream-channel and species. Improving the stream-channel configuration,

i riparian habitat conditions in the lower river, such as shaded side channels and backwater areas that

consequently benefitting fish as well as a variety of are heavily influenced by cool groundwater, will

other aquatic and terrestrial wildlife species, increase available spawning and rearing habitat and

Reducing mortality at diversions and improving improve juvenile salmon and steelhead production in

I the lower river. Improving woody and other coverstream-channeland riparianhabitatwilt alsoimprove
fish production. Restoring or maintaining riparian types in and along the stream margin will also

increase juvenile salmon and steelhead production.habitat will provide substantial benefits to riparian-
associated wildlife species in the neotropical Steelhead and chinook salmonspring-run may
migratory bird guild, greatly benefit from actions to restore access to

High water temperatures in late spring, summer, and historical holding, spawning and rearing areas

I fall in the lower river can be improved by upstreamof Englebright Dam. Evaluations are

constructing a multiple-level outlet on Englebright needed on the extent and quality of habitat above

Dam. Water temperature control will also be Englebright Dam, the nature and quantity of

I improved by maintaining the stream channel sediments in the reservoir, the presence of any

configuration and riparian vegetation of the lower chemical contaminants in the sediments, and short-

river. A channel with more diversity, including and long-term economic impacts. These evaluations

i islands, backwaters, and shaded riverine aquatic are required so that decisions can be formulated

habitat, will reduce river heating and provide cool- regarding the efficacy of restoring fish access to

water refuges for juvenile fish. Reducing the number stream reaches above Englebright Dam and are an

I of ponds linked to the lower river (e.g., in the Yuba integral element of the CALFED adaptive

Goldfields) will reduce the input of warmer water, management approach to ecosystem restoration.

Encouraging the flow of cool groundwater from the Stressors, such as unscreened diversions, fish passage

i Goldfields through small stream channels lined with problems, and illegal and legal harvest, should be
riparian vegetation may not only reduce heating, but reduced to improve health of salmon and steelhead
also provide cool-water refuges for juvenile steelhead, populations. A cooperative will be developed
The potential benefits of constructing exclusionary program to evaluate the feasibility of screeningi devices to prevent adult chinook salmon and diversions the lower Yuba River.irrigation along
steelhead from entering the Goldfields should be Upstream and downstream fish passage at Daguerre
evaluated. Point Dam should be improved and entrainment of

I Gravel sources will be protected and the natural
juvenile steelhead into the diversion shouldbe
eliminate.

supply supplemented where and when necessary.
Existing and past gravel mining operations in the Measures being considered to reduce harvest of
stream channel, which affect the natural fluvial chinook salmon in andnaturally produced sport
sorting and cleansing of gravel and inhibit gravel commercial fisheries include restricting harvest and
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marking all hatchery-produced fish to permit taken to benefit salmon and steelhead will improve
selective harvesting of hatchery f’rsh. Enforcement and waterfowl and wildlife habitat in the bypass. Fish
public education measures will be undertaken to passage and unscreened diversion problems should be
ensure that harvest rates for salmon and steelhead are resolved where possible.
minimal. The current practice of stocking spring- and
fall-run chinook salmon and steelhead using fish VISIONS FOR ECOLOGICAL
reared in the Feather River Hatchery should be PROCESSES
reconsidered. The ramifications of this practice for
wild stocks in the Feather River and adjacent Central CENTRAL VALLE~ STREAMFLOWS:

watersheds require careful consideration. Streamflows shape stream channels. RiparianValley
Efforts to evaluate the genetic integrity of spring-run vegetation, provides habitat for fish, moderates water
chinook salmon stocks in the Feather River will be temperature in rivers, attracts anadromous £rsh to
expanded to include fall-run chinook salmon and spawning streams, and transports young anadromous

steelhead. Criteria used to select genetic types of fish to downstream nursery areas in the Sacramento

adult salmon and steelhead for the hatchery will be River, Bay-Delta estuary, and ocean. Streamflow in

carefully evaluated to minimize possibly damaging each of these rivers is impaired by upstream storage
effects on the genetic integrity of wild populations in reservoirs and diversions, particularly in dry and.
the Central Valley. normal rainfall years. A healthy streamflow pattern in

the rivers and in the Sutter Bypass would emulate
BEAR RIVER AND HONCUT CREEK (imitate) the natural runoff pattern, with a late-

ECOLOGICAL MANAGEMENT UNITS winter/early-spring flow event and summer-fall base
flows that maintain important ecological processes,

The vision for the Bear River and Honcut Creek functions, habitats, and important species. The vision
Ecological Management Units is to improve for streamflows is to evaluate the ecological benefits
conditions for fall-run chinook salmon and steelhead of a short-term (10-day) flow event in late winter or
by maintaining and improving stream-channel, early spring that typically occurred at least once in
riparian, and floodplain habitat; ensuring adequate dry and normal years prior to water supply
spawning gravels; and, where possible, improving development on the rivers.
late-fall flows for adult salmon spawning migrations
and late-winter flows to support young salmon COARSE    SEDIMENT    SUPPLY:    Gravel
emigrating from the river. In addition, improving recruitment from basin watersheds is important to
gravel recruitment and riparian habitat would provide a natural stream channel configuration and
provide adequate habitat for salmon and steelhead in stream substrate, as well as essential spawning gravels
yeats when they use these streams. In addition to for salmon and steelhead. A natural sediment supply
improving floodplain habitats, upper watershed is also important to natural stream meander and to
health should be improved by reducing forest fuels riparian habitat regeneration. Sediment transport and
and implementing other practices to protect gravel recruitment has been eliminated below major
streamflows, stream channels, and riparian habitat dams in zone rivers. The vision is to supplement the
and minimize sediment input to the streams, gravel supply below major dams on the three rivers

.where needed for salmon and steelhead spawning
SUTTER BYPASS ECOLOGICAL habitat, riparian habitat, and natural stream channel

MANAGEMENT UNIT and meander development.

The vision for the Sutter Bypass Ecological STREAM MEt~DER: In their floodplains, Central
Management Unit is to restore adequate streamflows, Valley rivers naturally meander through floodplain
as well as stream Channel, riparian, and wetland sediments, progressively eroding the next bank while
habitats in the floodplain, and to ensure passage of adding to the previous bank. This process, called a
adult salmon migrating upstream through the Sutter stream meander, occurred in the stream corridors of
Bypass and accessibility to floodplain spawning and the Feather, Yuba, and Bear Rivers. A natural stream
rearing areas for splittail. In addition to improving meander process in the lower Feather, Yuba, and
conditions for migrating salmon and steelhead in the Bear River floodplains provides much of the habitat
Sutter Bypass and eliminating stranding, actions needed to support healthy riparian systems, wildlife,
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I
and aquatic species. Today, the natural meander summer. High fall water temperatures in the lower
process in each stream is inhibited by dams, bank rivers hinder upstream migrations of fall-run chinook

I protection, bridge abutments, flood control levees, salmon and steelhead. The vision for water
and the reduction or elimination of natural coarse temperatures in these rivers is to provide sufficient
sediments now trapped behind the large dams. In summer and early-fall base flows from the dams and

i some places, bank erosion occurs, but lack of restore the riparian corridors and natural stream
sediment precludes adding to the previous banks, channel characteristics that limit river heating.
The vision is to restore a portion of the natural Maintaining sufficient cool water storage in the
meander to the rivers by setting back levees where reservoirs in droughts will also be important toI they and by structures from maintain minimum of cool-water habitat in theare necessary removing a

the floodplain where possible, rivers.

I NATURAL FLOODPLAIN AND FLOOD VISIONS FOR HABITATS
PROCESSES: The Sacramento Valley formerly had
many natural overflow basins that retained SEASONAL WETLAND HABITAT: Seasonal
floodwaters, permitted sediment deposition, and flooding of leveed lands and flood bypasses provide
provided fish and waterfowl habitat. Partially important habitat for waterfowl, native fish, native
reactivating these important ecological functions will plants, and wildlife. Flooding and draining seasonal
contribute to system health and provide for wetlands also contributes to the aquatic foodweb.

I prolonged periods of natural streamflow and The vision is to increase the frequency and extent of
sediment input. Natural overflow basins would also over-bank flooding in the river floodplains and Sutter
supply important habitat for fish, including chinook Basin.
salmon and splittail, as well as nesting and foraging RIPARIAN AND RIVERINE AQUATIChabitat for many waterfowl. The vision is to restore HABITATS: Riparian and shaded riverine aquaticnatural overflow basins within the lower floodplains habitats are important to the health of the rivers byof the four rivers and Sutter Basin. This wouldI providing shade, insects and organic debris importantprovide additional flood control protection for other to the aquatic foodweb, and soil and bank protection.
areas in this zone and downstream, as well as valuable The riparian corridors and related riparian and shadednatural wetland, riparian, and aquatic habitats for

I riverine aquatic habitats are impaired by lack of
fish and wildlife,                                        natural stream meander; river channel confinement

CENTRAL VALLEY STREAM TEMPERA- by levees; and streamside vegetation loss to animal
TURES: Salmon and steelhead depend on cool water grazing, levee construction, and agricultural clearing.
for their survival. In the Feather, Yuba, and Bear The vision is to improve and restore riparian habitat
Rivers, salmon and steelhead are confined to the along the rivers and Sutter Bypass, where possible
floodplains below the dams. Maintaining cool water and needed.
below the dams is essential to maintaining salmon

FRESHWATER FISH HABITAT:Freshwaterfishand steelhead in these rivers. Summer and early fall
habitat is an important component needed to ensurewater temperatures in floodplains of these rivers are
the sustainability of resident native and anadromousI naturally warm, but are kept cool by cold-water

releases from deeper bottom waters of the major £tsh species. The lower reaches of the Feather, Yuba,

reservoirs. The extent of cool water habitat below the and Bear rivers are typical of fall chinook salmon

I dams depends on the amount of cold water released spawning streams (Moyle and Ellison 1991). The
quality of freshwater £tsh habitat in these streams willfrom the dams, the extent of shade along the river be maintained through actions directed atchannels provided by riparian vegetation, and the

amount of warm water discharge into the rivers from streamflows, coarse sediment supply, stream

I meander, natural floodplain and flood processes, andurban and agricultural drainage. Improving water
maintaining and restoring riparian and riverinetemperatures below the major impoundments in this

zone can contribute to ecological system health and aquatic habitats.

i promote sustainable fisheries. Steelhead and spring ESSENTIAL FISH HABITAT: The Feather, Yuba,
chinook particularly depend on cool summer water and Bear rivers have been identified as Essential Fish
temperatures as they remain in the rivers through the
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Habitat (EFH) based on the definition of waters HARVEST OF FISH AND WILDLIFE: The legal
currently or historically accessible to salmon and illegal anadromous fish harvest in the river,
(National Marine Fisheries Service 1998). Key estuary, and ocean constrains recovery of wild
features of EFH to maintain or restore in these rivers anadromous fish populations. Reducing the harvest
include substrate composition; water quality; water would ~,kely be necessary to allow recovery of wild
quantity, depth and velocity; channel gradient and populations to a healthy condition. The vision is to
stability; food; cover and habitat complexity; space; continue to take actions that will reduce the wild
access and passage; and flood plain and habitat anadromous fish harvest and focus legal harvest on
connectivity, hatchery stocks of salmon and steelhead.

AGRICULTURAL LANDS: Improving habitats on ARTIFICIAL PROPAGATION OF FISH: Stocking
and adjacent to agricultural lands in the Feather hatchery-reared salmon and steelhead in the Feather
River/Sutter Basin Ecological Management Zone will River supports important sport and commercial
benefit native waterfowl and wildlife species, fisheries and helps to mitigate salmon and steelhead
Emphasizing certain agricultural practices (e.g., losses caused by large dams and reservoirs. Hatchery
winter flooding and harvesting methods that leave fish also supplement naturally spawning salmon and
some grain in the fields) will also benefit many steelhead in the river. However, hatchery salmon and
wildlife that seasonally use these important habitats, steelhead may impede the recovery of wild

populations by competing with and preying on
VISIONS FOR REDUCING OR young wild fish and reducing the genetic integrity of
ELIMINATING STRESSORS the wild populations. The vision is to improve

hatchery practices of adult fish selection, spawning,
WATER DIVERSIONS: Water diversions along the rearing, and release to minimize potential conflicts
rivers and Sutter Bypass divert not only water but with naturally-spawning salmon and steelhead
small fish. Many diversions are screened to reduce populations.
young fish losses. Reducing losses to screened and
unscreened diversions will contribute to overall STRANDING: Biological and technical evaluations
ecosystem health by promoting sustainable fisheries will be completed to fully assess the potential adverse
and higher population levels. The vision is to screen effects of stranding and the resultant loss of juvenile
those diversions presently with no screens or with chinook salmon. The vision is that stranding losses
inadequate screens that where there is a potential to will be minimized such that stranding will not impair
screen young fish in significant numbers, and for efforts to maintain self-sustaining populations of
diversions where the fish screens are not operated anadromous fish in the rivers and streams of this
continually throughout the irrigation season, to ecological management zone.
extend the operation throughout the period of
diversion. VISIONS FOR SPECIES

DAMS AND OTHER STRUCTURES: Instream GREEN STURGEON: The vision for green sturgeon

structures can impair up- and downstream adult and is to recovery the California species of special concern

juvenile fish passage. The vision for the Feather by maintaining and restoring populationdistribution

River/Sutter Basin Ecological Management Zone is and abundance to historical levels. Green sturgeon

that the connections between upstream fish holding, are known to inhabit and possibly spawn in the

spawning, and rearing areas and the Sacramento Feather River. Improved flows and stream channel

River are improved and maintained to permit and floodplain processes will benefit sturgeon

unobstructed or unimpaired fish passage. Fish populations through improved habitat and food

passage at Daguerre Point Dam on the Yuba River supply. Higher peak late winter and spring flows will

needs to be improved to permit easier up and provide attraction for adult sturgeon moving

downstream passage for steelhead and chinook upstream from the lower rivers, Delta, Bay, and

salmon. The vision also includes evaluating the ocean. Stream channel improvements will provide

potential of restoring access to historical habitats greater amounts and improved quality of spawning

presently blocked by impassable dams. and early rearing habitat. Screening unscreened
diversions will reduce young sturgeon losses to water
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! diversions. Limiting the adult sturgeon harvest will to survive. Steelhead will also benefit from improved
also protect the populations, gravel spawning habitat, and stream rearing habitat,

especially if summer river heating is reduced in the
~/Hn’E Sl"URGEON: The vision for white sturgeon process. Screening unscreened and poorly screened
is to maintain and restore population distribution and diversions will improve young steelhead production.
abundance to historical levels and support a sport Limiting harvest to hatchery steelhead will help toI fishery. White sturgeon are known to inhabit and

wild steelhead.protectpossibly spawn in the lower Feather River. Improved
flows and stream channel and floodplain processes Steelhead in the Feather River are supported by a
will benefit sturgeon populations through improved hatchery propagation program at Feather River
habitat and food supply. Higher peak late winter and Hatchery. The hatchery program will continue, but
spring flows will provide attraction for adult sturgeon improved environmental conditions in the river, the

I moving upstream from the lower rivers, Delta, Bay, Sacramento River, and Delta will allow for more
and ocean. Stream channel improvements will reliance on the wild, naturally spawning population.
provide greater amounts and improved quality of
spawning and early rearing habitat. Screening GIANT GARTER SNAKE: The vision for the giant

unscreened diversions will reduce garter snake is to contribute to the recovery of thisyoung sturgeon
losses to water diversions. Limiting the adult State and federally listed threatened species in order

sturgeon harvest will also protect the populations, to contribute to the overall species richness and

i diversity. Protecting existing and restoring additional
CHINOOg SALMON: The vision for chinook suitable wetland and upland habitats will be critical
salmon is to recover all stocks presently listed or to achieving recovery of the giant garter snake. The
proposed for listing under ESA and CESA, achieve       proposed restoration of aquatic, wetland, riparian,

I           naturally spawning population support upland in River/Sutter Basinlevels that and habitats theFeather
and maintain ocean commercial and ocean and inland Ecological Management Zone will help in the
recreational fisheries. Spring- and fall-run chinook recovery of this species by increasing habitat quality

I salmon will benefit from improved flows. Late-winter and area.
and spring flows will provide attraction for upstream
migrating adult spring chinook and downstream STRIPED BASS: The vision for striped bass is to

migrating spring- and fall-run chinook. Summer and maintain healthy populations, consistent with

fall base flow improvements will benefit over- restoring native species, to their 1980s level of

summering adult and juvenile spring-run chinook abundance to support a sport frshery in the Bay,

salmon, as well as upstream migrating fall-run Delta, and tributary rivers. Striped bass will indirectly

¯
! chinook salmon. Improvements in wetland and benefit from larger late winter, early spring flow

riparian habitats; stream channel and meander; and events provided in the lower Feather River to benefit

coarse sediment recruitment will also improve spring- chinook salmon and steelhead. The higher flow will

i and fall-run chinook salmon and provide upstream attraction flows and improvespawning rearing
habitat. Screening unscreened and poorly screened transport of eggs from spawning areas in the lower

diversions will improve young salmon production. Feather and Sacramento Rivers.

I Limiting harvest will help ensure adequate numbers ~]~MERICAN SHAD: The vision for American shad
of spawners, is to maintain a naturally spawning population,

consistent with restoring native species, that supportsSl’EEU-II~D’- The vision for steelhead trout is toI this listed threatened under the a sport fishery similar to the fishery that existed inspeciesrecover
ESA, and achieve naturally spawning populations of the 1960s and 1970s. Improved spring flows should

sufficient size to support inland recreational fishing benefit American shad runs in the lower Feather and

and that use fully existing and restored habitat. Yuba Rivers. Greater magnitude flow events in

Steelhead will benefit from improved peak flow spring will provide attraction flows for adults to
lower river spawning areas. Higher spring throughevents, especially in dry and normal years. Summer-

I fall base flows are needed to maintain over- fall base flows should improve spawning and early

summering juveniles and will also provide water rearing, post-spawning adult survival, and juvenile
shad survival and downstream migration. Althoughtemperatures low enough to allow juvenile steelhead
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American shad require warmer temper tures for impacts of diversions, minimize poaching, and
spawning, stream temperatures will be driven by the minimize habitat and water quality degradation in
requirements of native chinook salmon and steelhead, basin streams. Funding may be provided to enhance

streamflows, reduce fish-passage problems, screen
SPMTTAIL." The vision for splittail is to recover this diversions, restore habitats, and increase California
federally listed threatened species. Improvements in Fish and Game Code enforcement to protect
the riparian and stream meander corridors, wetlands, recovering salmon and steelhead populations. The
and floodplain overflow basins will improve spawning U.S. Army Corps of Engineers owns and operates the
and early rearing habitat ofsplittail and other native Daguerre Point Dam on the Yuba River and is
resident f~sh species. Improved late winter and early undertaking evaluations to improve ~ish passage and
spring flows will provide attraction flows for fish screening opportunities.
upstream migrating adult splittail from the Delta,
and improve transport of larvae splittail downstream CENTRAL VALLEY PROJECT
to the lower rivers and Bay-Delta. IMPROVEMENT ACT

WATERFOWL: The vision for waterfowl is to Restoring and maintaining ecological processes and
maintain and restore healthy populations at levels functions in the Feather/Sutter Ecological
that can support consumptive (e.g., hunting) and Management Zone will augment other important
nonconsumptive (e.g., birdwatching) uses, through ongoing and future restoration efforts for the zone.
protection and improvement of habitats and The program proposed by the Central Valley Project
reduction in stressors. Waterfowl will benefit from Improvement Act (CVPIA) will complement efforts
improved riparian corridors, floodplain overflow of the USFWS’s Anadromous Fish Restoration
basins, and more wetlands. Program (USFWS 1997). The goal of the program is

PLANT SPECIES AND COMMUNITIES: The to double the average anadromous fish population
that was produced naturally in the system from 1967vision for plan species and communities is to protect

and restore these resources in conjunction with efforts through 1991.

to protect and restore wetland and riparian and SALMON, STEELHEAD TROUT AND
riverine aquatic habitats.

ANADROMOUS FISHERIES

INTEGRATION WITH OTHER PROGRAM ACT (SB 2261)
RESTORATION PROGRAMS The vision will also help the DFG to reach its goal,

under this program, of doubling the number of
Maintaining and restoring the health of the anadromons fish that were produced in 1988.
Ecological Management Units in the Feather
River/Sutter Basin Ecological Management Zone will CENTRAL VALLEY HABITAT JOINT
depend on the efforts of local and State water VENTURE
management agencies. Efforts in the Sutter Basin will
be linked to activities of the California Waterfowl The Central Valley Habitat Joint Venture and the
Association, Ducks Unlimited, The Nature North American Waterfowl Management Plan have
Conservancy, and the California Rice Indust~. developed obiectives for wetlands in the Butte Basin
Overall, these efforts will require cooperation from Ecological Management Zone. These objectives are
resource agencies, such as DFG, the California consistent with the ERPP targets developed for this
Department of Water Resources (DWR), the U.S. Ecological Management Zone.
Fish and Wildlife Service (USFWS), and the National
Marine Fisheries Service, as well as participation and UPPER YUBA RIVER STUDIES
support from the U.S. Bureau of P~eclamation PROGRAM
(Reclamation), the U.S. Natural Resources The Upper Yuba River Studies Program is a
Conservation Service (NRCS), and other private stakeholder driven process directed by the Upper
organizations, water districts, and landowners. These Yuba River Workgroup. The agreed upon purpose of
groups will work together to maintain and restore the Program is to determine if the introduction of
streamflows and fish and wildlife habitat, reduce wild chinook salmon and steelhead to the Upper
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Yuba river watershed is biologically, environmentally, DFG (1993) will provide a basis to refine the flow
and socio-economically feasible over the long term. needs in the Feather River better. Flow events will be

I provided only if they are less than or equal to Oroville
CALFED BAY-DELTA PROGRAM Reservoir inflow (~’).

CALFED has funded four ecosystem re.storation PROGRt~I~TIC ACTION 1A: Develop a

I projects in Feather River and Sutter Basin. One cooperative program to evaluate the benefits of
project screened the Browns Valley Irrigation District supplemental Feather River flows to ecological
diversion. Another project developed a watershed processes and riparian and riverine aquatic habitats.
plan for the Yuba River.

PROGRAMMATIC ACTION 1 B: Evaluate
LINKAGE TO OTHER alternative flow schedules in the Feather River to

ECOLOGICAL MANAGEMENT optimize the ecological benefits for fish and plant

I communities and ecological processes such as streamZON ES
meander, sediment transport, and temperature

Many of the resource elements in the Feather control.
River/Sutter Basin Ecological Management Zone
depend extensively on conditions or elements in other TARG~" 2: Evaluate the potential benefits to

zones. Anadromous fish, for example, are highly increased natural production of salmon and steelhead

I migratory and depend on conditions in the mainstem in the Feather River of releasing 2,500 cfs from

Sacramento River, the Delta, San Francisco Bay, and Oroville Dam during September through May and

the nearshore Pacific Ocean. Because these fish are 1,100 cfs during June through August in wet and

affected by stressors throughout their range, such as normal years, and 1,700 cfs during September

I unscreened toxic through May and 800 cfs during June throughdiversions, contaminants,degraded
water quality, and harvest, restoring populations in August in dry years (’~).

the Feather River/Sutter Basin Ecological PROGRAMMATIC ACTION 2A: Develop a
I Management Zone will require corresponding efforts cooperative program to supplement Feather River

in other zones, flows with water acquired from new water sources,

Reducing or eliminating stressors in the downstream water transfers, and willing sellers in accordance with
Zones and        applicable guidelines or negotiated agreements.EcologicalManagement improvingor

recreating habitat in those zones are important steps TARGET 3: Supplement flows in the Yuba River
in restoring healthy fish, wildlife, and plant with March flow events of 2,000 to 3,000 cfs in dryi communities in the Feather River/Sutter Basin and 3,000 to 4,000 cfs in normal toyears years
Ecological Management Zone. Efforts in the Sutter improve conditions for all chinook salmon, stee[head,
Basin, particularly those relating to the Sutter Bypass and American shad life stages. In addition, provide
and Butte Slough, will greatly benefit the other minimum flows recommended at Marysville by DFG
Ecological Management Zones and units of the upper (1993). See table below. Flows will be provided only
Sacramento River. if inflow to Englebright and New Bullards Bar

I Reservoirs is sufficient to meet the flow requirements
RESTORATION TARGETS AND

PROGRAMMATIC ACTIONS Minimum Streamflow Recommendations

I ECOLOGICAL PROCESSES for Yuba River at Matysville

Flow in All Water-YearCENTRAL VALLEY STREAMFLOWS                   Period               TyI~

TARGET 1 : More closely emulate the seasonal
streamflow pattern in the Feather River by providing October 1-March 31 600-700 cfs

¯ March flow events of 4,000 to 6,000 cfs in dry years, april 1-June 30 1,000 cfs minimum

I 6,000 to 8,000 cfs in below-normal years, and 8,000
to 10,000 cfs in above-normal years. In addition,

july 1-September30 450 cfs

evaluating the minimum flows recommended by
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PROGRAMMATIC ACTION 3A: Supplement adaptive management and must be based on credible
flows in the Yuba River below Englebright Dam with scientific underpinnings.
water acquired from new water sources, water
transfers, and willing sellers, consistent with The streams in the Feather River/Surfer Basin

Ecological Management Zone provide extremelyapplicable guidelines or negotiated agreements to
provide flows recommended by DFG (1993) to valuable habitat for spring-run chinook salmon and

improve conditions for all chinook salmon and stee!head trout. Key bene~qts of streamflow in this

steelhead life stages. See table above. Ecological Management Zone are successfu! upstream
of adult fish passage and downstream passage of

TARGET 4: Supplement flows in the Bear River to juvenile fish. In addition, flow drives many ecological
improve conditions for all chinook salmon and functions and processes linked to stream-channel
steelhead life stages. Provide a flow event of 300 to morphology, riparian communities, and fish habitat.
500 cfs in dry years. See table belowfor The best flow schedule for providing maximum
recommended minimum streamflows (~.). ecological benefits in the Feather River has not been

Minimum Streamflow
agreed upon. The Ca/ifomia Department offish and

Recommendations for Bear River Game (1993) recommended the following flows and
temperatures below Thermalito Afrerbay:

Mo~th                     Flows
Period         ’ St~amflow (cfs)       T~mperatu~e

October 1-14 100
Jan-Apr                         2,000                56 °F

October 15-December 15                       250
May 1 - 15                        3,000                   60

January-March                          250
May 16-June 15                  4,000                   60

April-June 250
June 16 - Oct 15                   1,000                  NF

10
July-September                                             Oct 16 - Dec 31                  1,700

PROGRAMMATIC ACTION 4A: Supplement The increased flow in the DFG recommendation is
flows in the Bear River with water acquired from new partially designed to provide a large flow for
water sources, water transfers, and willing sellers American shad spawning. The temperature
consistent with applicable guidelines or negotiated recommendation, however, is too low for shad as they
agreements to provide flows that will improve require a spawning temperature about 5 OF higher
conditions for all chinook salmon and steelhead life than recommended.
stages.

Technical agreement on Feather Pa’ver flows and
RATIONALE’. The proposed March supplemental temperatures has not been reached. This is an area
flows were selected as a representative value for that needs to be addressed by the CAJ~ED approach
impact analysis in the Programmatic EIS/EIR. to adaptive management. Additional monitoring
Throughout the ERP, the need to determine optimal and/or research may be required ro develop consensus
srreamflow for ecological processes, habitats, and on these issues. The CALFED approach also goes
species is repeated. The issues of supplemental flows beyond the flow and temperature requirements of
are complex in term of ecosystem improvements. The anadromous fish by also including the flows needed
frequency, magnitude, duration, timing and rate of for coarse sediment transport, overbank flooding, and
change of srreamflows that form channels, create and riparian maintenance and regeneration. The
maintain riparian habitat (including all species of recommended flow targets provide a basis for on-
vegeration), and promote all life stages of the various going and future evaluations using adaptive
aquatic species dependent on a particular stream will management as a tool ro reach agreement.
never occur within a single year. An optimal flow
regime will have ro vary, perhaps significantly, from Supplementing flows on the Yuba River by

The supplemental flow
acquisition of water from willing sellers depends onyear to year.

recommendations will be an intensive exercise in whether or not there are any willing sellers. Findings
from a detailed hydrologic and operations assessment
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of the Yuba River system to develop water-year-type- salmon and steelhead in the Yuba River. If indicated,
specific insrream flow recommendations indicate that, renovate or supplement gravel supplies to enhance
with the exception of wet years, insufficient water substrate quality.
would be available within the system always ro meet
the recommended flows (Beak 1996). In years when PFIOGRAI~iVI~TIC ACTION 1C: Evaluate the

flow augmentation is required, a decision will have to
quality of spawning gravel in areas used by chinook

be made regarding use of acquired water in the salmon and steelhead in the Bear River. If indicated,

spring to either meet DFG’s recommendation ofrenovate or supplement gravel supplies to enhance

1,000 cfs at Marysvi!/e during the April-June period, substrate quality

or to use this water to I) provide higher flows and, RATIONALE: Sedimenttransport is the process
therefore, greater thermal protection to steelhead whereby flows carry away t~ner sediments that £dl
during July-September, or 2) supplement flows gravel interstices (i.e., spaces between cobbles).
during the October-December period to benefit £al/- Gravel cleansing is the process whereby flows
run chinook salmon spawning, transport, grade, and scour gravel. Gravel transport

Studies conducted in the lower Yuba River during and cleansing, by flushing most [~nes and moving

1976-1978 revealed that the lower Yuba Pdver is bed/oad, are important processes to maintain the
not

a season-long nursery area for American shad (Meinze arnounr and distribution o~¢spawning habitat in the

1979). That may reflect drought condition during Sacramento-San Joaquin. River basin. Human

part of the study period but the study did reveal that activities have greatly reduced or altered these

newly hatched shad fry are rapidly transported processes. Opportunities to maintain and restore

downstream and into the Feather Privet. Larvae are these processes include changing water flow,

swept out by currents before they grow large enough sediment supplies, and basin geomorphology;

to maintain their position in the river. Juvenile shad removing srressors; or manipulating channel [earures

spend several weeks to several months in the Feather and stream vegetation direcdy. Gravel deposits in

and Sacramento rivers and in the Delta, which is
Feather River/Surfer Basin Ecological Management
Zone streams are essentiM to maintain spring- andconsideredtheprimary rearing habitat/’orAmerican

shad (Painter et ad. 1977, Painter er al. 1979, Meinze
fall-run chinook salmon, stee!fiead trout, and other
resident native fish spawning and rearing habitats.

1979, SWRCB 1992). Consequently, higher spring
flows in the lower Yuba River may provide minimal Although additional evaluations are required to

increased benefits for young shad. define the magnitude of [lows required to move
coarse sediments in each of the streams in tins

COARSE SEDIMENT SUPPLY ecological management zone better, it appears that
flows exceeding 20,000 cFs in the Feather River are

TARGET 1 : Maintain existing erosion and gravel probably sufficient to achieve this important
recruitment levels in tributaries that sustain an ecologicalevent.
adequate level of gravel recruitment, or restore
desirable levels by directly manipulating and Opportunities to maintain and restore gravel
augmenting gravel supplies where the natural fluvial recruitment include manipulating namraJ processes
process has been interrupted by dams or other and controlling or managing environmental stressors
features that retain or remove the gravel supply that adversely affect recruitment.
(’~)"

STREAM MEANDER
PROGRAMMATIC ACTION 1A: Evaluate
spawning gravel quality in areas used by chinook TARGET 1 : Preserve and expand the stream-

salmon and steelhead in the Feather River. If meander belts in the Feather, Yuba, and Bear Rivers

indicated, renovate or supplement gravel supplies to by adding a cumulative total of 1,000 acres of

enhance substrate quality by importing 4,000 to riparian lands to the meander zones (~).

8,000 tons of additional gravel below the hatchery as PROGRAMMATIC ACTION 1A: Acquire riparian
conditions require, and meander-zone lands by purchasing them directly

PROGRAMMATIC ACTION 18: Evaluate or acquiring easements from willing sellers, or

spawning gravel quality in areas used by chinook
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provide incentives for voluntary efforts to preserve PROGRAMMATIC ACTION 1 F: Develop a
and manage riparian areas on private land. floodplain management plan for the Bear River.

PROGRAMMATIC ACTION 1B: Build local PROGP~MMATIC ACTION 1G: Develop a
support for maintaining active meander zones by floodplain management plan for the Sutter Basin and
establishing a mechanism whereby property owners Sutter Bypass.
would be reimbursed for lands’lost to natural

RATIONALE: Setbackleveeswill provide
meander processes,                                      floodplain inundation, room For stream meander, and

greater

PROGRAMMATIC ACTION lC: Develop a more riparian forest and seasonM wetland habitats
cooperative program to improve opportunities for Mong the lower rivers. Channel cont~guration
natural meander by removing riprap and relocating adjustments may be necessary ro accelerate natural
other structures that impair stream meander, r’loodplain habitat restoration and to restore and

maintain cont~gurarions that may nor occur natura/Jy
RATIONAL£: Preserving andimprovingthestream- due to remaining constraints from new setback
meander belts in the Feather PJver/Surrer Basin levees. Permanent structures, such as bridges and
Ecological Management Zone will ensure that this diversions dams, can interrupt and impair natural
important natural process is maintained. Typically, floodplain processes and habitat development and
these reaches are important for spawning and rearing succession. Thus, it may be necessary to remove or
salmon and steelhead. A natural meander process will rebuild some structures or require continuing
provide near-optimal habitat For spawning (through maintenance or mitigations to minimize their effects.
gravel recruitment), rearing (channel cont~guration,
cover, and foodweb), and migration. There is limited CENTRAL VALLEY STREAM
potential for natural channel migration in narrowly TEMPERATURES
leveed sections. Overall, the program must be
consistent with flood control reqo3rements and in the TARGET 1 : Improve water quality conditions in the

longer term, should reduce need For future flood Feather, Yuba, and Bear rivers to benefit anadromous

control efforts by using natural system resilience and fish (~’).

flood conrroI characteristics. PROGRAMMATIC ACTION 1A: Develop and use

NATURAL FLOODPL/MN AND FLOOD a temperature model as a tool for managing the

PROCESSES Feather River.

TARGET 1 : Restore and improve opportunities for PROGRa~MATIC ACTION 1 B: Maintain a daily
average water temperature of 60°F in the low-flowrivers flood their floodplainseasonally(-).to
section of the Feather River from June 1 through

PROGRAMMATIC ACTION 1A-" Conduct a September 30 to benefit over-summering steelhead
feasibility study to construct setback levees in the juveniles.
Feather, Yuba, and Bear lower river floodplains.

PROGRaMaTIC ACTION 1 C: Develop a
PROGRAMMATIC ACTION 1 B: Restore, as cooperative program to identhCy and remove physical
needed, stream channel and overflow basin and water quality barriers in the Feather River that
con-figurations within the floodplain, impede access for white and green sturgeon to

spawning habitat, or facilitate passage around these
PROGRAMMATIC ACTION I C: Minimize effects barriers.
of permanent structures, such as bridges and
diversion dams, on floodplain processes. PROGRAMMATIC ACTION 1D: Develop a

cooperative program to maintain mean daily water
PROGFL~MMATIC ACTION 1 D: Develop a temperatures below 65°F for at least 1 month from
floodplain management plan for the Feather River. April I to June 30 for American shad spawning in

PROGRAMMATIC ACTION 1 E: Develop a the Feather River. This is consistent with actions to

floodplain management plan for the Yuba River. protect chinook salmon and, steelhead and, when
hydrologic conditions are adequate, to minimize
adverse effects on water-supply operations.
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PROGRAMMATIC ACTION 1 E: Develop a introduced species. On the Feather and Yuba rivers,
cooperative approach to operating reservoirs in the the water temperature requirements ofanadromous
Yuba River watershed to provide adequate water salmonids (chinook salmon and steelhead) have
temperatures for anadromous fish. priority. After their temperature needs are met, then

the temperature requirements of American shad can
PROGRAMMATIC ACTION 1 F: Evaluate
whether improving water temperature control with

be addressed.

shutter configuration and present coldwater pool Required Water Temperatures in the Bear River
for Chinook Salmon and Steelhead

management at New Bullards Bar Dam on the Yuba
River are effective. Modify the water release outlets at Temperature (°F)
Englebright Dam if these improvements are effective¯ Month Flows

(cfs) Wheat- Highway
PROGRAMMATIC ACTION 1 G: Maintain a daily h~d 70

average temperature October 1-14 100 60 60water of 60°FfromEnglebright
Dam to Daguerre Point Darn in the Yuba River from
June 1 through September 30 to benefit over- October 15- 250 58 57
summering steelhead juveniles¯ December 15

PROGRAMMATIC ACTION 1H: Develop a January-March 250 56 57

cooperative program to maintain mean daily water April-June 250 60 60
temperatures below 65°F for at least 1 month from
April 1 to June 30 for American shad spawning in July-September 10 65 65
the Yuba River. This is consistent with actions to
protect chinook salmon and steelhead and, when
hydrologic conditions are adequate, to minimize HABITATS
adverse effects on water-supply operations.

SEASONAL WETLANDS
a       TARGLWr 1 : Assist in protecting 500 acres ofPROGRAMMATIC ACTION Develop

cooperative approach to providing adequate water
temperatures in the Bear River (see following table) existing seasonal wetland habitat through fee

for all chinook salmon and steelhead life stages, acquisition or perpetual easements consistent with
the goals of the Central Valley Habitat Joint Venture

R~TIONALE: Aquatic species have very specific and the North American Waterfowl Management
water temperature requirements that vary by stage in Plan (~’).
their life cycles. Water temperatures are typically
high during the late summer and early fall, when PROGRAMMATIC ACTION 1A: Develop and

water management flexibility below the major implement a cooperative program to improve

reservoirs is typically limited. Water temperatures
management of 500 acres of existing, degraded

should be addressed through integrated water and seasonal wetland habitat in the Sutter Bypass

temperature management programs that seek ro Ecological Management Unit.

conserve cool water reservoir pools for release later in TARGET 2: Develop and implement a cooperative
the summer and by investigating feasibility of program to enhance 3,090 acres of existing public
modifying water release outlets on existing dams to and private seasonal wetland habitat consistent with
provide a greater ability to utilize the cold water in the goals of the Central Valley Habitat Joint Venture
the reservoir hilly, and the North American Waterfowl Management

Plan (4~).Operating to provide specific water temperatures at
the appropriate times in systems where aquatic PROGRAMMATIC ACTION 2A: Restore and
resources have differing temperature requirements manage seasonal wetland habitat throughout the
can be di~cult. In situations where water Sutter Bypass Ecological Management Unit.
temperature requirements may comqict, water
temperature operations should first address the needs /:~O, TION~,I.£: Restoring seasonal wetland habitats

of listed species, then native species, and then along with aquatic, permanent wetland, and riparian

Volume Ih Ecosystem Restoration Program Plan
Feather River/SuRer Basin Ecological Management Zone Vision

July 2000
275

 -025003
C-025093



habitats is an essential element of the restoration improve salmonid habitat and instream cover along
strategy for the Feather River/Surfer Basin Ecological the Bear River.
Management Zone. Restoring these habitats will also
reduce the amount and concentrations of R~TIONAM.£: Many wildlife species, including

contaminants that could interfere with restoring the several listed as threatened or endangered under the

ecological health of the aquatic ecosystem. Seasonal State and federal Endangered Species Acts and several

wetlands support a high production rate of prLmary special-status plant species in the Central Valley,

and secondary food species and large blooms (dense depend on or are closely associated with riparian

populations) of aquatic invertebrates, habitats. Pa~narian habitats support a greater wildlife
species diversity than all other habitat types in

~Yetlands that are dry in summer are also ef~qcienr California. Riparian habitat degradation and loss has
sinks for the transformation of nutrients and the substantially reduced the habitat area available for
breakdown of pesticides and other contaminants. The associated wildlife species. Loss of this habitat has
roughness of seasonal wedand vegetation £dters and reduced water storage, nutrient cycling, and foodweb
traps sedLmenr and organic particulates. Vc~arer support functions.
flowing out from seasonal wetlands is typically high
in foodweb prey species concentrations and ~qne Improving low- ro moderate-quality shaded riverine

particulate organic matter that feed many Delta aquatic habitat will benefit juvenile chinook salmon

aquatic and semiaquatic fish and wildlife. To and steelhead by improving shade, cover, and food.

capitalize on these functions, most of the seasonal ~7ildlife in this Ecological Management Zone will

wetlands of the Colusa Basin Ecological Management also benefit from improved habitat. Protecting and

Zone should be subject to periodic flooding and improving shaded riverine aquatic habitat may

overland flow from river floodplains, involve changes in land use that will require the
consensus of local landowners and local, State, and

RIPARIAN AND RIVERINE AQUATIC federal agencies. Limitations on land suitable or
HABITATS available for restoration will require establishing

priorities, with efforts directed at acquiring high-
TARGet: Provide conditions for riparian vegetation priority, low-cost sites first.
growth along river sections in the Feather
River/Sutter Basin Ecological Management Zone FRESHWATER FISH HABITAT AND
(,,). ESSENTIAL FISH HABITAT

PROGRAMMATIC ACTION 1A: Purchase TARGET 1: Maintain and krnprove existing
streambank conservation easements from willingfreshwater f’rsh habitat and essential fish habitat
sellers or establish voluntary incentive programs tothrough the integration of actions described for
improve salmonid habitat and instream cover alongecological processes, habitats, and stressor reduction
the Yuba River. or elimination (’~).

PROGRAMMATIC ACTION 1B: Evaluate the PROGRAMMATIC ACTIONS: No additional
benefits of restoring stream-channel and riparianprogrammatic actions are recommended.
habitats on the Yuba River, including creating side
channels to serve as spawning and rearing habitats for i:~TION~LF.: Freshwater fish habitat and essential

salmonids, fish habitat are evaluated in terms of their quality and
quantity. Actions described for ecological processes,

PROGRAMMATIC ACTION lC: Purchase stressor reduction, and riparian and riverine aquatic
streambank conservation easements from willing habitat should su!~ce ro maintain and restore
sellers or establish voluntary incentive programs to . freshwater £sh habitat and essential fish habitat. For
improve salmonid habitat and instream cover along example, maintaining freshwater and essential fish
the FeatherRiver. habitats is governed by actions to maintain

streamflow, improve coarse sediment supplies,
PROGRAMMATIC ACTION 1D: Purchase maintain stream meander, maintain or restore
streambank conservation easements from willing connectivity of the Feather, Yuba, and Bear rivers
sellers or establish voluntary incentive programs to
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and their floodplains, and in maintaining and other wildlife will increase the overwinter survival
restoring riparian and riverine aquatic habitats, rates of wildlife and strengthen them for migration,

thus improving breeding success (Madrone and
AGRICULTURAL LANDS Assoc. 1980)

TARGET 1 : Cooperatively manage 57,578 acres of REDUCING OR ELIMINATING
agricultural lands consistent with the objectives of the
Central Valley Habitat Joint Venture and the North STRESSORS

American Waterfowl Management Plan (’~). WATER DIVERSIONS

PROGRAMMATIC ACTION 1A: Increase the area TARGET 1 the survival ofImprove juvenile
of rice fields and other crop lands fiooded in winter anadromous fish in the Yuba River by installing,
and spring to provide high-quality foraging habitat upgrading, or replacing fish screens (~).
for wintering and migrating waterfowl and shorebirds
and associated wildlife. PROGRAMMATIC ACTION 1A: Develop a

cooperative program to upgrade or construct screens
P,~TION~J.£: Following the extensive loss of native that meet current Department of Fish and Game and
wetland habitats in the Central VaJley, some wedand Fisheries standardsNationalMarine Servicescreeo_~g
wildlife species have adapted to the artir’iciad werdands at the Hallwood-Cordua and Brophy-South Yuba
of some agricultural practices and have become Canal water diversion, and other unscreened
dependent on these wedands to sustain their diversions on the Yuba River.
populations. Agriculturally created wedands include
rice lands; fields flooded for weed and pest control; TARGET 2: Improve the survival of juvenile

stubble management; and tailwater circulation anadromous fish in the Bear River by installing,

ponds, upgrading, or replacing fish screens (’�~).

Managing agriculrurad lands to increase forage for PROGRAMMATIC ACTION 2A: Develop a

waterfowl and other wildlife will increase the survival cooperative program to evaluate and screen diversions

rares ofoverwintering wildlife and strengthen them in the Bear River to protect all anadromous fish life

for migration, thus improving breeding success stages.

(MadroneAssociates 1980) TARGEI" 3: Improve the survival of juvenile

Creating sma//ponds on farms with nearby waterfowl anadromous fish in the Feather River by installing,

nesting habitat bur little brood habitat will increase upgrading, or replacing fish screens (~).

production of resident waterfowl species when brood
ponds are developed and managed properly.

PROGRAMMATIC ACTION 3A: Develop a

cooperative program to evaluate and screen diversions
Researchers and wetland managers with the DFG, in the Feather River to protect all anadromous fish
U.S. Fish and Wildlife Service and the California life stages.
Waterfowl Association have found that we!! managed
brood ponds produce the high levels of invertebrates RATIO~eIIJ~." Water diversion, storage, and release
needed to support brooding w~terfowl. Other wildlife in the watershed directly affect fish, aquatic
such as the giant garter snake wi/l a/so benefit, organisms, and nutrient levels in tile system and
Restoring suitable nesting habitat near brood ponds indirecdy affect habitat, foodweb production, and
will increase the production of resident waterfowl species abundance and distribution. Unscreened
species, diversions cause direct morra!iry to young fish; the

level of mortality is likely influenced by the number
Restoring nesting habitat, especially when it is near       of young fish present, diversion size, and diversion
brood ponds, will increase the production of resident
waterfowl species. When the restored nesting habitat

riming.

is properly managed, large, ground predators are less The fish screens on the water diversions at Daguerre
effective in preying on eggs and young of waterfowl Point Dam on the Yuba River (Hallwood-Cordua and
and other ground nesting birds. Managing Brophy-South Yuba Canal) are inadequate and do
agricultural lands to increase forage for water~owl and not meet current DFG or NMFS screening criteria
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(DFG 1991). The Hallwood-Cordua Fish Screening PROGRAMMATIC ACTION 3A: Improve
Facility is funded and staffed by DFG, but because of chinook salmon and steelhead passage in the Bear
limited funding, DFG does not operate the facility River by negotiating with landowners to remove or
after the peak of chinook salmon emigration has modify culvert crossings on the Bear River.
occurred (somethne in June). Unscreened diversions
continue throughout the summer and fall, and FI~’rlONALE: Dams and their associated reservoirs

block fish movement, Mter water quality, remove fishsignificant nLuTlbers of juvenile steelhead are

entrained and lost. The Brophy-South Yubaand wildlife habitat, and alter hydrologic and

diversion utilizes a rock levee to prevent fish from sediment processes. Other structures may block fish

the diversion, however, the levee has been movement or provide habitat or opportunities forentering
shown to be permeable to small fish even when the predatory fish and wildl~e, which could be

&’version is not operating, and significant numbers of
detrimental to fish species of special concern.

juvenile chinook salmon are entrained (DFG 1991). It is estimated chat 82q~ to 95 ~ of historical sahnon
Fully-functioning [~sh screens that meet current and steelhead spawning and rearing habitat in the
criteria and are adequately funded, staffed, and Central Valley has been lost due to impassable dams
operated throughout the irrigation season need to be (Reynolds er al. 1993; Yosba’yama 1996). Perhaps the
implemented ar both diversions, greatest potential for anadromous £~sh restoration in

DAMS AND OTHER STRUCTURES the Central Valley can be realized by reestablishing
access ro some of these former habitats, especially for

TARGET 1 : Increase adult and juvenile anadromousthose fish that are dependent upon habitat in mid- to
f’rsh passage in the Yuba River by providing access to upper-elevation stream reaches, such as sree!fiead and
100% of the available habitat below Englebright spring-ran chinook salmon. Restoring access at
Dam (~). Englebright Dam would a!/ow salmon and stee/fiead

to urflize a considerable amount of historical habitat
Programmatic Action la: Develop a cooperative in the Yuba River system, primari!y in the South and
program to improve anadromous fish passage in the Middle forks, and would have a substantial effect on
Yuba River by removing dams or constructing fish restoration on a basin-wide level. Providing access to
ladders, providing passage flows, keeping channels historical habitats could also reduce the reliance on
open, eliminating predator habitat at instream low-elevation, valley-floor reaches that tequirelarge
structures, and constructing improved fish bypasses amounts of water co maintain suitable temperatures,
at diversions, thus could potentially reduce overall water costs for

PROGRAMMATIC ACTION 1B: Facilitate anadromous fish restoration. Compared ro other

passage of spawning adult salmonids in the Yuba major Central Val/ey tributaries, the Yuba Pdver has

River by maintaining appropriate flows through the greater potential than most ro reestablish access to a

frsh ladders or modifying the fish ladders at diversionsubstantial amount of former habitat. To resolve
dams. issues related ro introducing anadromous fish to the

watershed above Englebrighr Dam on the Yuba
TARGET 21 Increase the number of naturally River, the Upper Yuba River workgroup has
produced chinook salmon and steelhead in the Yuba identified six key issues for feasible study. These
River drainage and contribute to each species long- issues include 1) condition of upstream habitat for
term sustainability(~), anadromous [~sh, 2) affects of reoperating or

PROGRAMMATIC ACTION ~,: Conduct a modifying Englebright Dam on the condition of

cooperative study to determine ff introduction of wild downstream habitat and [~sheries, 3) economic effects

chinook salmon and steelhead to the Upper Yuba and social impacts, 4) impact to water supplies, 5)

River watershed is biologically, environmentally, and impact to downstream tlood control, and 6) quantity

socio-economically feasible over the long term. of sediments and heavy metals trapped by the dam.

TARGET 3: Improve chinook salmon and steelhead HARVEST OF FISH AND WILDLIFE

passage in the Bear River by providing access to TARGET 1 : Develop harvest management
100% of the available habitat below the SSID strategies that allow wild, naturally produced fish
diversion dam (~).
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I
spawning populations to attain levels that make fullTARGET 2: Reduce superimposition of chinook
use of existing and restored habitat, and focus harvestredds in the low flow section of the Feather River (,).! ¯on hatchery-produced fish (’~).

PROGRAMMATIC ACTION 2A: Develop a
PROG~MMATIC ACTION 1 A: Control illegal cooperative program to evaluate alternative means of
harvest by increasing enforcement efforts, reducing the number of spawners in the upper section

I and increasing the number of spawners in the high
PROGRamMATIC ACTION 1 **: Develop harvest

flow section below Thermalito.
management plans with commercial and recreational

I frsheryorganizations, resource management agencies, TARGET 3: Limit hatchery stocking if pop-
and other stakeholders to meet target levels, uluations of salmon or steelhead can be sustained by

natural production (~’).
PROGRAMMATIC ACTION lC: Reduce harvest
of wild, naturally produced steelhead populations, by PROGRAMMATIC ACTION 3A: Augment fall-
continuing to mark all hatchery-reared fish and run chinook salmon and steelhead populations only
continuing to institute selective harvesting, when alternative measures are deemed insufficient to

provide population recovery.
PROGRAMMATIC ACTION 1D: Evaluate a
marking and selective fishery program for chinookTARGET 4: Minimize further threats of hatchery-
salmon, produced fish interbreeding with wild chinook

I RATIONAL£: Restoring and maintaining chinook
salmonand steelheadstocks

salmon and stee!head populations to levels that take PROGRAMMATIC ACTION 4A: Adopt methods
full advantage of habitat may require restricting for selecting spawning adults for the hatchery from

I harvest during and after the period, an appropriate cross section of the adult populationrecovery
Involving the various stakeholder organizations available to the hatchery.
should help ensure a balanced and fair harvest

I allocation. Target population levels may preclude ~TIONA~: In watersheds such as the Sacramento

existing harvest levels of wild, narural!y produced River and Feather River, where dams and habitat

fsh. For populations supplemented with hatchery- degradation have limited natural spawning, hatchery

I reared fsh, selective harvesting may be necessary tosupplementation may be necessary to sustain fshery

limit wild fsh harvest while harvesting hatchery- harvest at former levels and to maintain a wild or

produced fish to reduce their potential ro disrupt the natural spawning population during adverse

genetic integrity of wild populations. The Fish and conditions, such    as    droughts.    Hatchery

Game Commission augmentation, however, should be limited to protectrecently adopted DFG
recovery and maintain wild populations. Hatchery-recommendations ro establish a selective fishery for
reared sa!mon and steelhead may directly competehatchery steelhead and to reduce incidental hooldng

of wildsreelhead on all Central Valley streams, with and prey on wild salmon and steelfiead.
Harchery-procluced fish may also threaten the genetic

. ARTIFICIAL PROPAGATION OF FISH integrity of wild stocks by interbreeding with wild

i fsh. Although irreversible contamination of wild
TARGET 1 : To protect naturally produced salmon stocks has taken place, additional protective measures
and steelhead, minimize the likelihood that hatchery- would minimize further degradation of genetic
reared salmon and steelhead produced in the Feather integrity. Development on the Sacramento and
River Hatchery will stray into non-natal streams Feather Rivers might necessitate stocka’ng of chinook
(~’~)" saknon and stee/fiead to rebuild and maintain stocks

PROGRAMMATIC ACTION 1A: Develop a that will sustain sport and commercial fsheries.

I Superimposition of chinook salmon redds in the lowcooperativeprogram to evaluate the benefits of
stocking hatchery-reared salmon and steelhead in the ~ow section of the Feather River is a problem that
Feather River. Stocking levels may be reduced in reduces the success of naturally spawning fsh. The

I years when natural production is high. mechanisms leading to overuse of the low flow
(upper) section of the Feather River are poorly
understood. Potential causes may be linked to
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hatchery releasepracticessuch as rmcla’ng to distant California Department of Fish and Game. 1993.
re/ease sites, differing flows between the lowflow and Restoring Central Valley Streams: a plan for
high flow stream reaches, or genetic history offish action. November 1993.
using the upper section. Spring-ran chinook have
adapted to moving further upstream than their fall- California Dept. of Fish and Game. 1991. Lower

Yuba River fisheries management plan.run counterparts. The fall spawning chinook in the
Evaluation Rpt. No. 91-1.Feather River are know to by introgressed with

spring-ran which may provide one avenue of research Central Valley Habitat Joint Venture. 1990. Central
to determine why the upper section is over-utilized Valley Habitat Joint Venture Implementation
by spawners while high quality spawning gravel in Plan, a component of the North American
the high tlow section is highly underutilized. Waterfowl Management Plan. February 1990.

STANDING Jones and Stokes Associates 1990. 1009 field

TARGET 1 : Reduce or eliminate the stranding of investigations of Yuba River American shad (JSA

juvenile chinook salmon on floodplains, shallow 90-098). Prepared by W.T. Mitchell and P.L.
Dunn. Sacramento, California. Prepared for the

ponds, and levee borrow areas (’~).
Yuba County Water Agency.

PROGRAMMATIC ACTION 1A." Conduct surveys
of stranding in the Feather River under a range of Madrone Associates. 1980. Sacramento-San Joaquln

Delta wildlife habitat protection and restorationflow conditions and develop recommendations to
plan. Prepared for the California Department of

resolve the problem.
Fish and Game and U.S. Fish and Wildlife

PROGRAMMATIC ACTION 1 B: Conduct surveys Service.
of stranding in the Sutter Bypass under a range of

Meinze. M. 1979. American shad, Alosa sapidissima,flow conditions and develop recommendations to
resolve the problem,                                       sport fishery in the Sacramento river system,

1976-1978: catch and effort. California
FI~I’ION,~L£’. Under many flow conditions, Department of Fish and Game, Anadromons
stranding is likely a minimal problem. However, Fisheries Branch Administrative RePOrt Number
under conditions in which rivers reach high flows and 81-1.19 p.
flow is diverted into the flood bypasses, and then flow
quicldy recede, stranding is likely a serious problem. Moyle, P.B., and J.P. Ellison. 1991. A conservation

Timing also plays a important role in determining oriented classification system for the inland
watersof California.CaliforniaFish and Game

the severity of the problem. Flood plain inundation
prior to young salmon emerging is less of a problem 77(4): 161-180.

that inundation after most of the fry have emerged. National Marine Fisheries Service. 1998. Draft
proposed recommendations for amendment 14

REFERENCES to the Pacific Coast salmon plan for essential fish

Beak (Beak Consultants Incorporated) 1996. habitat. March 26, 1998.

Anadromous fish enhancement actions Painter, R_E., L.H. Wixom, and M. Meinze. 1979.
recommended for the lower Yuba River. American shad management plan for the
Prepared by Beak Consultants Inc. In association Sacramento River drainage. Final Report, Job
with Bookman-EdmonstonEngineering,Inc. No. 5, California Department ofFish and Game.
Prepared for the Yuba County Water Agency, Anadromous Fisheries Conservation Act, AFS-
Marysville, California. Draft report dated July 17.22 p.
1996.

Painter, 1LE., L.H. Wixon, and S.W. Taylor. 1977.
Brown. R. and S. Green. 1997. An evaluation of the An evaluation offish populations and fisheries in

Feather River Hatchery as mitigation for the post-Oroville Project Feather River: a report
construction of the California State Water submitted to the Department of Water
Project’s Oroville Dam. California Department
of Water Resources.
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Resources. California Department of Fish and
Game, Sacramento, California. 56 p.

SWRCB (State Water Resources Control Board).
1992. State Water Resources Control Board
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Yuba County Water Agency v. State Water
Resources Control Board. February-June, 1992.

U.S. Fish and Wildlife Service. 1996. Recovery plan
for the Sacramento/San Joaquin San Joaquin
Delta native fishes.

U.S. Fish and Wildlife Service. 1997. Revised draft
anadromous fish restoration plan: a plan to
increase natural production ofanadromous fish in
the Central Valley of California. May 30, 1997.

Yoshiyama, R.M., E.1L Gerstung, F.W. Fisher, and
P.B. Moyle. 1996. Historical and present
distribution of chinook salmon in the Central
Valley drainage of California. Sierra Nevada
Ecosystem Project: Final report to Congress,
vol.III. Centers for Water and Wildland
Resources.
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| $ AMERICAN RIVER BASIN ECOLOGICAL
| MANAGEMENT ZONE

i ecological health of San Francisco Bay and Delta,

~~ including many estuarine fish species and their
~-~"~ foodwebs. The American Basin was once an

¯-2.~ important wintering area of waterfowl the use theI Central Valley portion of the Pacific flyway.

The American River is also an essential watershed for

I the spawning, rearing, and migrating fall-ran
~,,.? chinook salmon, steelhead, striped bass, and

American shad, which must pass through the Bay
and Delta during portions of their life cycle.
Although their period of residence in some cases (e.g.,
steelhead) in the Bay and Delta may be brief, it
constitutes an important part of the life cycles of
these fish Hence, the population ofspecies. status
these anadmmous fish species is influenced by human
activities that affect both their freshwater riverine and

i INTRODUCTION Bay-Delta estuarine habitats.
The American River Basin Ecological Management The two ecological factors with the greatest influence
Zone is located east of the Sacramento River and lies on anadromous fishes of the lower American River areI between the Bear River to the north and the seasonal flow and Instream water temperature.
Cosumnes River to the south. The total watershed addition spawning gravel, stream-channel dynamics,
encompasses about 2,000 sq. mi. (California State shaded riverine aquatic (SRA) and riparian habitats
Lands Commission 1993). The zone consists of also are important factors. Stressors such as dams,
several watersheds adjacent to and including the legal and illegal harvest, water quality (e.g., water
American River. These watersheds includes smaller temperature ~and toxins from urban runoff), and
creeks that drain into the Natomas Cross Canal artificial propagation of anadromous fLsh further
(NCC), the Natomas East Main Drainage Canal affect the population dynamics ofanadromous fish in
(NEMDC), Morrison Creek, and the lower American watersheds of the zone.
River below Folsom and Nimbus Dams. The NCC
and NEMDC form the watersheds of the American DESCRIPTION OF THE
Basin including the Natomas Basin, located east of MANAGEMENT ZONE
the Sacramento River between the Bear River and
American River watersheds. Morrison Creek is a small The American Basin Ecological Management Zone is
watershed located just south of Sacramento and the located in the east-central portion of Central Valley.
American River that drains into the north-eastern Its eastern boundary is the Sierra foothills. The

I portion of the Delta in the Stone Lakes area. western boundary is the Sacramento River and Delta.

The health of the Sacramento-San Joaquin River
The northern boundary is the Feather River

Delta depends on the condition of the streams that
Ecological Management Zone. The southern

make up its watershed. The American River is one of
boundary is the Cosumnes River Ecological

the largest tributaries within the Delta’s watershed. Management Zone. This Ecological Management

The other streams of the basin are minor but
Zone has two Ecological Management Units:

i potentially important contributors. Water, sediment, ¯ American Basin, and
and nutrients from the American River and the other
watersheds are important factors governing the ¯ Lower American River.
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Canal (NCC) and the Natomas East Main Drainage
Canal (NEMDC) in southern Sutter and northern
Sacramento counties. The NCC drains into the
Sacramento River just south of the Feather River,
while the NEMDC drains into the Sacramento River
just to the north of the American River. The
NEMDC watershed is comprised of the Dry Creek
and Arcade Creek watersheds. Dry Creek’s headwater
watersheds include Linda Creek, Cirby Creek, Miners
Ravine, and Antelope Creek, which come together
and form Dry Creek near the City of Roseuille in
southern Placer County. Dry Creek then flows
southwest through Sacramento County to the
NEMDC in the City of Sacramento. The NCC

Location Map of the American River Basin Ecological Management watershed includes Coon Creek with its main
Zone. tributary Dory Creek, Markham Ravine, Auburn

Ravine with its main tributary Dutch Ravine,
LIST OF SPECIES TO BENEFIT FROM Pleasant Grove Creek, and Curry Creek.

RESTORATION ACTIONS IN THE Once large wetland areas, the American Basin
AMERICAN RIVER BASIN ECOLOGICAL floodplain is now principally rice fields in the north

MANAGEMENT ZONE and central areas, with the metropolitan area of the
¯ fall-run chinook salmon City of Sacramento in the south. The Sacramento
¯ steelhead trout River levee marks the western boundary of the unit.
¯ splittail The northern boundary is the Bear River watershed.
¯ native resident fishes The southern boundary is the American River
¯ lamprey watershed. The eastern boundary is the upper
¯ American shad watersheds of the Bear and American Rivers. Above
¯ giant garter snake the floodplain the creeks pass through the rolling hills
¯ neotropical migratory birds of Placer County, and the cities of Lincoln, Roseville,¯ Swainson’s hawk and Roctdin. This central portion of the creek¯ waterfowl watersheds is a mixture of agricultural lands,¯ non-native warmwater gamefish grasslands, and oak woodlands. The upper eastern¯ plants and plant communities.
¯ portion of the unit consists of the upper watersheds of

Coon Creek, Auburn Ravine, and Dry Creek that
extend upslope into Sierra foothills near the City of

DESCRIPTIONS OF Auburn. Here lands are a mixture of oak-pine
ECOLOGICAL MANAGEMENT woodlands and orchards, intermixed with other

U NITS agricultural and municipal developments.

AMERICAN RIVER BASIN The unit has a Mediterranean climate with wet
winters and dry summers. With only a maximum

ECOLOGICAL MANAGEMENT UNIT elevation of about 1,500 ft, little or no snow melt
The American River Basin Ecological Management enters the upper watershed of the unit. The eastern
Unit includes the watersheds between the American foothill portion of the unit receives more rainfall
and Feather River systems on the east side of the (about 40 inches) than the valley portion (about 20
Sacramento Valley. The streams included from North inches). Of the streams, Coon, Doty, Auburn Ravine,
to South are Coon Creek, Markham Ravine, Auburn Dry Creek, Linda Creek, Miners Ravine, Secret
Ravine, Pleasant Grove Creek, Curry Creek, Dry Ravine, and Antelope Creek have suf~cient summer
Creek, and Arcade Creek. These creeks enter the flow from diversions from other basins, ground water,
floodplain drainage systems of the Natomas Cross storm drains, irrigation returns, or sewage treatment

~ oz~J)
Volume I1: Ecosystem Restoration Program Plan

~Y.D~TA American River Basin Ecological Management Zone
July 2000

283

C--0 5 10 1            -



i effluent to be considered perennial. Water is also the lower creek drainages despite channel capacities
diverted from the upper Bear and American River totaling 36,000 cfs. The NEMDC captures the flows

I watersheds into the Coon Creek, Auburn Ravine, and of Dry and Arcade Creeks and conveys them to the
Dry Creek watersheds for irrigating lands in the Sacramento River just upstream from the mouth of
American Basin. the American River.

Stream flows have been modified by water diversions, Lands west of Pleasant Grove Creek Canal and the
subsidence in ground water tables, and watershed NEMDC to the Sacramento River are in the Natomas
activities such as grazing, road building, wetland Basin. These lands and those west of the East Side
management, forest management, and agriculture. In Canal were once floodplain marshes connected to the
wetter periods all the streams are essential in carrying Sacramento River, and are now protected from
stormflow. Drains and ditches in the lower floodplain flooding by levees and a series of drainage canals

I convey floodwaters to the NCC, NEMDC, and RID operated by Reclamation District 1000 that drain
1000 pumping plants on the Sacramento River. rainwater, floodwaters, and irrigation return water

back to the Sacramento River via a system of
In drier periods, creeks of the unit are used to carry drainage ditches and pumping stations. In the

I drain water, convey irrigation water, or are southern of Natomas Basin thereportion are
intermittent. During the spring through fall extensive developments including the Sacramentoirrigation season, much of the water in these streams Metropolitan Airport, Arco Arena, Interstate

I is diverted along their paths to irrigation. In the Highways 5 and 80, and the City of Sacramento. Of
lower floodplain, water is pumped into the basin from the approximatel’y 50,000 acres in Natomas Basin,
the Sacramento River and dispersed through the approximately 40,000 are croplands (mostly rice),
system of irrigation canals maintained by the 5,000 are urban, 1,500 are roads, 1,500 are vacant,Natomas Central Mutual Water Co. (NCMWC) for and 3,000 are wetlands or open water.
irrigation.

East of the Natomas Basin and East Side Canal the

i In all but wetter years, winter-spring rainwater is floodplain extends up the watersheds of the creeks.
conveyed from the natural floodplain of the American Rice field dominate the low lands, while grasslands
Basin to the Sacramento River via the NCC, and oak woodlands with mixed agriculture and

.. NEMDC, and drainage ditches. In wettest years large pasture lands occur between the creek bottoms.
portions of the floodplain are subject to flooding from Elevation rises gradually from west to east from 30
overtopping levees or simply filling with rainwater, feet to about 100 feet elevation. Lincoln, Roseville,
Floodwaters are eventually drained and pumped to and other Sacramento suburbs are located in this

I portion of the unit.theSacramentoRiver.

The American Basin Ecological Management Unit Further to the east begins the foothills to the east of

i has two distinct geomorphological areas: the hilly Lincoln, Roseville and Sacramento. Here theeast side in the Sierra Foothills and the valley watersheds of Coon Creek, Auburn Ravine, and Dry
floodplain on the western side adjacent to the Creek tributaries rise quickly to elevations near 1,000
Sacramento River. The western portion of the unit in feet near the City of Auburn in Placer County. The

creeks flow through forested ravines. The hills are atheSacramentoValley floodplain bestdescribed
an agricultural belt with some managed wetlands, mixture of orchards, woodlands, grasslands, pastures,
Most of the land is in rice production and is 20 to 30 and other agricultural and municipal developments.I feet of elevation or less. In locations the creeks dammedsome are creating
The NCC’s northern extension, the East Side Canal, small ponds and wetlands. Some areas have quality
and its southern extension, the Pleasant Grove Creek riparian forests, while others are degraded from
Canal the flows of the creek’s of the NCC livestock grazing or other land use activities.capture
watershed and convey them to the NCC and west to Important habitats in the unit are wetlands, riparianthe Sacramento River. The NCC has a capacity of forests, and grasslands. Marshes, once the mostI 22,000 cfs, which in high water years is insufficient to habitat in the American Basinwidespread floodplain,
carry flood flows, thus water tends to back up into       are now restricted to remnant patches. There have

I
~ ~
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been extensive reclamation of emergent wetland Upland habitats are found on the eastern floodplain
habitat to agricultural development. Most of the and foothills and consist primarily of grasslands and
remaining wetlands lack adjacent upland transition oak woodland and oak savanna. Of these perennial
habitat and other attributes of fully functioning grasslands are an important transition habitat for
wetlands. Seasonal wetlands include portion of the many wildlife species and are buffers to protect
floodplain that flood in winter and spring, especially wetland and riparian habitats. Much grassland
in high rainfall years. Most of this habitat is located habitat associated with wetland and riparian habitat
in the Valley floor adjacent to the Sacramento River. has been lost to agriculture (i.e. pasture, grain,
Seasonal wetlands once covered large areas of the vineyards, and orchards) and development (i.e.,
Basin during the winter rainy season or after seasonal airports, sports complexes, industrial parks, home
flooding. With reclamation, flooding occurs primarily construction, golf courses). Grasslands are important
from accumulation of rainwater behind levees, from buffers of wetland and riparian habitat and provide
inflow to the basin of flood waters carried by the habitat for many plant and animal species.
foothill creeks, or from water diverted to leveed lands
(e.g. rice lands and managed wetlands). Seasonal Agricultural habitats are also important habitat as

wetlands are important habitat to many species of they support populations of small animals, such as

f’rsh, waterfowl, shorebirds, and wildlife. Vernal pool rodents, reptiles, and amphibians, and provide

habitat is common in the central and eastern portion opportunities for foraging shorebirds, waterfowl, and

of the floodplain, raptors. Nonflooded fields and pastures are also
habitat for pheasants, quail, and doves. Preferred

Riparian habitat, both forest and shrub, is found on habitat of raptors consists of tall trees for nesting and
the water and land side of levees and along creek perching in proximity to open agricultural fields,
channels of the unit. This habitat ranges in value which support small rodents and insects for prey.
from disturbed (i.e., sparse, low value) to relatively Both pasture land and alfalfa fields support abundant
undisturbed (i.e., dense, diverse, high value). The rodent populations. Rice lands provide invertebrates
highest value riparian habitat has a dense and diverse and amphibians for shorebirds, waterfowl, and
canopy structure with abundant leaf and invertebrate snakes.
biomass. The canopy and large woody debris in
adjacent aquatic habitat provide shaded riverine Important biological resources in this Ecological

aquatic habitat on which many important fish and Management Unit include the giant garter snake,

wildlife depend on during some portion of the life Swainson’s hawk, fall-run chinook salmon, steelhead,

cycles. The lower value riparian habitat is frequently waterfowl, as well as many other native plants and

mowed, disced, or sprayed with herbicides, disturbed wildlife found within the diversity of habitat types.

by livestock grazing and watering, resulting in a Though creeks of the basin contain chinook salmon
and steelhead in small numbers, the creeks aresparse, habitat structure with low diversity. Riparian

habitat is used by more wildlife than any other primarily warm water habitats that sustain

habitat type. From about 1850 to the turn of the largemouth and smallmouth bass, catfish, sunfish,

century most of the riparian forests in the Central suckers, and minnows including squawfrsh and carp.

Valley were decimated for fuelwood as a result of the The giant garter snake (GGS) is a State and federally
gold rush, river navigation, and agricultural clearing, listed threatened species whose habitat is marsh lands
Remnant patches are found on levees, along stream with adjacent uplands used for shelter from flooding
channels, and along the margins of marshes. Riparian and winter hibernation. There have been numerous
habitats and their adjacent shaded riverine aquatic observations of the GGS in this unit. They appear to
habitat benefit many species of fish and wildlife, do well in the systems of drainage and irrigation
There is little riparian habitat in the western, canals and rice fields, and other seasonal wetlands.
floodplain portion of the unit. Riparian habitat is
more prevalent along the creeks from the valley floor Swainson’s hawks are a State listed threatened species

to the basin headwaters, but suffers in places from found primarily along the riparian corridor of the

effects of livestock grazing and watering, as well as Sacramento River on the west side of this unit. At one

urban development, time they were likely found in the riparian corridors
of the floodplains of the creeks of this unit. They
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forage widely over the unit in grasslands and Splittail migrate from the Bay-Delta into the lower
agricultural areas, rivers to spawn in late winter and early spring. They

seek flooded lands to spawn including those of the
Wild juvenile fall-run chinook salmon have been Yolo and Sutter Bypasses. In wet years they likely
found in small numbers in Coon Creek, Dory Creek, migrate upstream into the lower NCC and NEMDC
Auburn Ravine, and the upper creek watersheds of and spawn in flooded portions of creeks of this unit.
Dry Creek, including Secret Ravine, Antelope Creek,
and Miners Ravine. Juvenile salmon raised in the LOWI=R AI~IER|C,~N R|VI=R
Feather and American River hatcheries have been
stocked since 1983 in several streams including Coon ECOLOG|CAL M~,N~GE~IENT

Creek, Auburn Ravine, and tributaries of Dry Creek. ~,J N iT
With Bear and American water present in many of
these creeks, salmon from these rivers may stray into The American River is a major tributary to the

the creeks of the American Basin. Both Coon Creek Sacramento River, with their confluence located at

and Auburn Ravine have been stocked with the City of Sacramento. It provides approximately
15% of the total Sacramento River flow. Thefingerling fall-run chinook salmon during the 1990s.

Dry Creek, Auburn Ravine, Doty Ravine, Secret American River ranges in elevation from 23 feet to

Ravine, and Coon Creek received plants of Feather more than 10,000 feet and drains a watershed of

River spring-run chinook salmon in the mid 1980s. approximately 1,900 square miles. Average annual

Adult salmon carcasses have been observed in precipitation in the watershed ranges from 23 inches

Antelope Creek, Miners Ravine, and Secret Ravine in on the valley floor to 58 inches at the headwaters.

the late fall. In 1963 and 1964 DFG surveys Approximately 40% of American River flow results

indicated 300-800 wild fall-run chinook salmon from snowmelt. The American River has three major

spawned successfully in Secret Ravine, where branches: the South, Middle, and North Forks, all of

spawning gravels were once adequate for over 1,000 which drain into Folsom Reservoir. Average historical

salmon. DFG surveys indicate that Dory Ravine has unimpaired runoffat Folsom Dam is 2.8 million acre-

sufficient spawning habitat for 400 salmon redds. feet (at3.
Salmon are limited by low flows and high water The American River meanders through a 4,800-acre
temperatures in the fall during the upstream floodplain that is bordered, for the most part, by low

bluffs in its upper course and levees along its lowermigrationof adults andin the springduring the
downstream migration of juveniles, course. Most of the floodplain between the levees and

Rainbow trout/steelhead fry have been found in Coon opposite the bluffs has been acquired by either the

Creek, Auburn Ravine, Dry Creek and, tributaries of City or Countyof Sacramentoand is managed

Dry Creek, particularly Secret Ravine and Miners cooperatively as the American River Parkway. The

Ravine. Adult steelhead have been observed in lower American River, below Nimbus Dam, is also

Auburn Ravine and steelhead smolts have been found listed as a State and federal Wild and Scenic River

in Dry Creek, Secret Ravine, and Miners Ravine. and designated as "recreational".

Steelhead/rainbow trout require cool waters and Development on the American River began in the
sufficient flow through the summer and fall to sustain .early days of the Gold Rush when numerous small
their populations. Such habitat still exists in the dams and canals were constructed. Today, the
upper watersheds of these creeks. Inter-basin drainage has three major and 10 smaller reservoirs
diversions into these creeks from the Bear and with a total storage capacity of 1.9 million af. Folsom
American River watersheds probably helps sustain Lake, the largest reservoir in the drainage, was
steelhead, constructed in 1956 and has a storage capacity of

Native f~shes resident in the creeks of the unit include 974,000 af. Proposed additional water project

Sacramento squawfish, Sacramento sucker, hitch, developments in the basin are the 2.3-million-af

California roach, and hardhead. These fish are Auburn Dam and the 225,000-af South Fork

adapted to higher winter-spring and low summer fall American River project. Folsom Dam, located

flows and warmer summer-fall water temperatures of approximately 30 miles upstream from the mouth of

the creeks, the American River, is a major element of the federal

~ ~
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Central Valley Project (CVP), operated by the U.S. Because the watershed contains 13 reservoirs, the
Bureau of Reclamation (Reclamation) as an natural flow pattern of the lower American River has
integrated system to meet contractual water demands been altered extensively. Spring flows have been
and instream flow and water quality requirements, greatly reduced, summer and fall flows have increased

substantially, and winter flows are relatively
The American River has a natural pattern of unchanged. Annual variability has been reduced by
moderateflowsin winter, highflowsin spring,vely the release of water from Folsom Reservoir in drier
low flows in summer, and low flows in fall. This years. Peak average monthly flows in high rainfall
pattern is atypical of northern Sacramento Valley years remain unchanged from unimpaired flows.
streams, which are fed by springs from the Cascade Summer and early fall flows in the driest years
Range, and more similar to San Joaquin River average 300-900 cfs, whereas unimpaired flows
tributaries. Flows in the Sacramento River and average 0 cfs. Dry- and normal-year flows in summer
tributaries usually peak in March, whereas flows on and early fall months consistently average 1,200-
American and San Joaquin River tributaries peak 3,200 cfs, whereas unimpaired flows average less than
progressively later in spring from north to south. 500 cfs. Fall and winter flows have increased slightly
Natural (unimpaired) flows on the American River in in dry and normal years. Spring flows (March
dry and normal rainfall years generally peak from through May) have decreased from an unimpaired
March to May. level of 3,500-4,500 cfs to 1,200-1,500 cfs in dry
Annual rainfall in the watershed is also highly years. In normal rainfall years, spring flows are
variable. In the wettest years, unimpaired flows 2,800-4,200 cfs, compared to unimpaired flows of
average 20,000-34,000 cubic feet per second (cfs) in 5,500-6,800 cfs. A similar decline in spring flows has
winter months. In the driest years, unimpaired flows occurred in wet years.
in winter months average only 200-800 cfs,
Unimpaired spring flows, particularly in March
through May, are generally more dependable,
ranging from 1,300-1,500 cfs in driest years, 3,500-
4,500 cfs in dry years, and 5,000-6,500 cfs in normal
years. Unimpaired flows during summer and early fall
are 0 cfs in the driest years, increasing to 1,000-6,000
cfs in the wettest years. In median rainfall years,
unimpaired summer and early fall flows are generally
100-500 cfs.

Unimpaired Monthly Average Flow on the American River below
Nimbus Dam, 1962-1992 (Dry Year Is the 20th Percentile Year;

Normal Year Is the 50th Percentile or Median Year)

Important aquatic resources that depend on the
Lower American River and its riparian habitats
include naturally spawning fall-run chinook salmon,
steelhead, American shad, other native fish
assemblages, amphibian populations, and lower
trophic organisms. Important aquatic habitats
include holding, spawning, rearing, and migration

Historic Monthly Average Flow on the American River below habitats for all fish species; sufficient quantities of
Nimbus Dam, 1962-1992 (Dry Year Is the 20th Percentile Year;

Normal Year Is the 50th Percentile or Median Year)
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I
high-quality water at the appropriate temperature; low numbers of spring-run chinook salmon and
and riparian and SRA habitats, steelhead, was located at Folsom. A relatively large

I run of fall-run chinook salmon became established in
The American River historically supported steelhead the reach of the river below the old Folsom Dam
trout and chinook salmon that spawned principally in (Clark 1929). Counts of steelhead passing through
the upper watershed above the valley floor. There is the fishway on the old Folsom Dam from 1943 to

I 1947 indicate that the majority of the steelhead were
historicaldocumentationof chinook salmon in the

North, Middle, and South forks, and steethead in the spring-run which ranged in number from 200 in
North Fork and Middle Fork as far upstream as the

1944 to 1,252 in 1948 (USFWS and CDFG 1953).I rubicon River (Yoshiyama et al. 1996). Each These fish passed through the fishway from May
population probably exceeded 100,000 fish. Salmon through July en route to their upstream spawning
and steelhead runs have declined significantly in the and rearing areas. In 1950, flood waters destroyed

i lower American River because of the combined effects the ladder, eliminating upstream spawning and
of dams blocking traditional spawning and rearing rearing areas and in 1955 Nimbus Dam was closed
areas (nearly all of the steelhead historical spawning and became the upstream terminous of anadromous

i and rearing habitat is located above Nimbus Dam fish migration. The native spring-run steelhead was
(McEwan and Nelson 1991), altered seasonal flow probably eliminated at this time.
regimes resulting from dam operations, severe flow
fluctuations that dewater redds and strand juveniles, Decision 893 (D-893), issued by the California State

I and high water temperatures during crucial periods Water Resources Control Board (SWRCB),
of salmon and steelhead development, established the minimum allowable riverflow in the

lower American River as 500 cfs from September 15

i 100
]

through December 31 and 250 cfs from January 1

~0 through September 14. This flow regime is
inadequate to maintain anadromous fish in the

~ ~0 present spawning and rearing areas of the lower
I ~ ~o American River below Nimbus Dam. Except for

2o drought years such as 1976-77 and water-years
1989-1992, flows have seldom dropped to these

I l~s 197o 1975 lo~o ~ ~oo ~o~ minimum levels.

Fall-run Chinook Salmon Returns to the American River Since Folsom Dam and Reservoir were constructed,
(excluding returns~oNimbusHatchery), 1960-1999(CDFG Reclamation has made releases that are legally

1999). constrained by the outdated fish flow requirements of
D-893, which allows flows in the river during dry

a0 years to be as low as 250 cfs. Nevertheless,
[] Reclamation voluntarily releases amounts sufficient to

meet D-1400 (discussed below) when water is
. ~0 available. In recent years, Reclamation has made an

I
~15 attempt to voluntarily implement the flow objectives

10 established by the Anadromous Fish Restoration

s Program (AFRP).

SWRCBDecision1485(D- 1485) established water
quality standards for the Delta that require additional

Fall-run Chinook Salmon Returns to Nimbus Hatchery on the releases from upstream storage facilities, including
American River, 1960-1999 (CDFG 1999). Folsom Reservoir. Reclamation has relied on releases

Historically, over 125 miles of riverine habitat were from Folsom Reservoir to help meet the standards

available for anadromous fish in the American River imposed by D-1485 because of its location near the

I system. Since the 1890s a dam, which included a Delta and the high probability of refill in the winter.

semi-functional fish ladder which passed relatively This change in operation has reduced the carryover
storage in Folsom Reservoir, which has resulted in less
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cold water being retained through summer and fall in Because of these changes, the lower American River
the reservoir. This, in turn, has often resulted in high is managed to provide or emulate, as much as
summer and fall water temperatures (above 70°F) in p~ ~.ible, the conditions that formerly existed
the lower American River. u~_. ream of Folsom Dam.

In 1993, the Sacramento Area Flood Control Agency Other important habitats have been severely
(SAFCA) prepared and distributed environmental disrupted by water storage and diversions, as well as
documentation associated with operating to a new levee construction and maintenance. Rapid flow
flood control diagram, known as the 400-670 fluctuations strand salmon and steelhead eggs and
Variable Flood Control Diagram. As part of the juveniles on higher terraces and in ’side channels. The
SAFCA work to provide a net beneficial effect to the present condition of migration, spawning, and
salmonid resources of the American River, water nursery habitat for American River salmon and
temperature modeling and hydrologic modeling were steelhead limits and impairs recruitment and survival
conducted to evaluate the beneficial effect of the of juvenile fish. Boating and rafting safety programs
shutter reconfiguration at Folsom Dam. remove woody debris and overhanging SRA habitat

from the river, thereby reducing the quality of
The California Department of Fish and Game’s important rearing habitats
recently completed the Lower American River
Steelhead Management Plan identifies poor habitat Rearing habitat quality for young salmon and
conditions in the lower American River as a problem steelhead also has been reduced by low flows and
for steelhead. Cold water temperatures cannot be associated high water temperatures, especially in
maintained year round in the lower American River drought years. Folsom Dam has a limited capacity for
because of the limited amount of cold water present selective withdrawal of cold water from deeper
in Folsom Reservoir that is available for releases to portions of the reservoir to control downstream water
the river. In addition, the practice of clearing trees temperatures. At Nimbus Dam, turbine intakes draw
and other objects from the river to eliminate hazards in the heated surface waters of Lake Natoma rather
to r~creationists reduces instream cover for juvenile than the cooler, deeper flows from Folsom Dam.
steelhead rearing in the river. When turbines are not operating at Nimbus Dam,

heated surface water from Lake Natoma is released
Among the most significant factors affecting the over spillways to the river below the dam.
American River ecosystem are altered natural runoff
patterns, impaired channel maintenance processes, Some of the gravel beds in the river below Nimbus
and loss of connectivity between upstream spawning Dam have either been washed downstream or become
and rearing habitats and the lower river following armored and, therefore, are no longer moved by
construction of Folsom and Nimbus Dams. These seasonal peak flows. Floods wash gravel downstream
changes have resulted in the following: or onto high terraces along the river, where it is of

little value. Many natural side channels still retain the¯ exclusion of salmon and steelhead from many of scars of extensive dredger mining from nearly a
their historic upstream spawning and rearing century ago; others have been eliminated and no
areas, longer provide nursery or rearing habitat for juvenile

¯ altered seasonal river flow and water ’salmon and steelhead. In some cases the river is
temperature, connected to former dredger ponds (e.g., near Arden

Pond and at the Sailor Bar pond), that may increase
significantreductionin high-qualityspawning already high river water temperatures locally, and can
and rearing habitats, provide refuges for predatory, non-native warm water

fishes such as smallmouth and largemouth bass.¯ armoring of existing instream gravel resources,
Reduced river flows, rip-rap bank protection, and

¯ elimination of natural stream meanders, and levees contribute to the decline or impairment of
natural sediment transport and channel maintenance

¯ loss of islands and riparian vegetation. processes, which have combined to substantially
reduce natural gravel recruitment and transport in
the river.
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Another factor limiting production of naturally increased seasonal flows of quality water in the
spawning salmon and steelhead is the presence of creeks, and area wetlands, and reducing the input of
large numbers of native and non-native predators and agricultural waste runoff and associated contaminants
competitors. The highly modified flow regime and into unit watersheds and wetlands, and the
altered instream habitat have provided potential Sacramento River. Improvements in the quality and
advantages to striped bass, Sacramento squawfish, quantity of water supplies provided to publicly and
suckers, smallmouth and largemouth bass, resident privately managed wetlands will reduce stresses on
trout, and American shad. Sport and commercial waterfowl populations. Additional water quality
harvest also remove chinook salmon and steelhead improvements can be achieved by tertiary water
adults from the natural population, treatment plants to effluent discharges.spawning improve

Improvements in water quality and quantity to unit
VISION FOR THE ECOLOGICAL creeks and the Sacramento River will directly benefit

MANAGEMENT ZONE fish and wildlife of the Sacramento River and the
Bay-Delta.

The vision for the American River Basin Ecological
Management Zone includes restoring important Floodplain habitat improvement would be the focus
fishery, wildlife, and plant communities by restoring of efforts in the western portion of the unit. Riparian
ecological processes, habitats and reducing the and stream channel improvements would be the focus
adverse affects of stressors. The vision for this of efforts in the middle and upper watersheds.
Ecological Zone focuses Seasonal wetlands for migratory species such asManagement on restoringan
ecologically based streamflow plan, improving the waterfowl and shore birds would be expanded and
supply and accessibility of sediments, maintaining the improved. Present restoration efforts can be expanded
existing stream meander configurations, maintaining by ensuring adequate supplies of high quality water
water temperatures in the lower American River to to the seasonal wetlands. Water supplies can be
support anadromous fish, and supporting the improved by reducing or eliminating diversions in
development of locally sponsored watershed streams and sloughs that flow into wetlands.
planning. The vision also encourages restoring a Restoring natural watershed, stream, and floodplain
variety of aquatic, riparian, and terrestrial habitats for processes along creek watersheds will promote
fish, wildlife, and plant communities, natural habitat restoration. Emphasis should also be

placed on connecting habitats and providing habitat
VISIONS FOR ECOLOGICAL corridors necessary for species such as the giant garter

MANAGEMENT UNITS snake, Swainson’s hawk, waterfowl, and neotropical
birds.

AMERICAN BASIN ECOLOGICAL Throughout much of the central and upper (eastern)
MANAGEMENT UNIT                portion of the unit creek restoration would provide

The vision for the American Basin Ecological quality waterhigher and improved habitats for
Management Unit includes improved water quantity salmon and steelhead. Exclusion of cattle along the
and quality from the basin to sustain aquatic, streams and creeks, limitation of gravel mining, and

wetland, and habitats that reduction of diversions would improve streamriparian, upland support

natural production of an abundance of resident fish channels and riparian corridors. Reforestation of

and wildlife, as well as waterfowl and other migrant cottonwood and other riparian forest species has not

birds that use the Pacific Flyway each winter. The been possible because cattle range through the creek

vision includes improving, restoring, and enlarging bottoms and land owners divert water for irrigation.
areas of remaining native habitats and establishing Facilitating passage at numerous seasonal dams
connectivity of those areas. Native habitats include would allow better access to upstream spawning and
riparian, emergent wetlands, season wetlands, and rearing habitat.

grasslands. The narrow strips of grasslands and riparian

The vision focuses on improving watershed, stream vegetation along levees, irrigation canals, and

channel, and floodplain processes that would lead to drainage ditches would be protected and restored
where possible. More environmentally sound means
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of applications of pesticides and herbicides will be also help to sustain the natural aesthetic quality of
sought throughout the unit. Vegetation control the stream channel and the associated riparian
practices would be modified to support the recovery corridor and floodplain while allowing both
of native plants such as perennial grasses and wetland consumptive and nonconsumptive uses of the fish,
species. The health of the upper creek watersheds will wildlife, and plant resources of the area.
be enhanced by reducing the potential for wildfires in
riparian and forest woodlands through forest fuels The American River Flood Control Project, the lower

management and improved fire suppression. American River Parkway, operations of Folsom and
Nimbus dams of the CVP, and the designation of the

Limited wetland areas located in the eastern portions parkway as a State and federal Wild and Scenic River
of the unit adjacent to the Sacramento River should are essential elements that will guide the restoration
be protected and expanded. Stream flow into the of ecological health of the American River Basin
wetland-slough complexes should be improved. Ecological Management Zone.
Water quality should also be improved. Natural
floodplain processes should be enhanced through set- Restoration activities are directed at improving

back levees, stream meanders, and seasonal flood seasonal stream flow and water temperatures,

overflow basins, which in turn should reduce peak spawning gravel resources, and stream channel

flood flows to the Sacramento River and water levels configuration and habitat, and riparian corridor

in flood-prone portions of the unit. management. These processes, in turn, will support
development and maintenance of spawning and

LOWER AMERICAN RIVER rearing habitat (e.g., physical habitat, water

ECOLOGICAL MANAGEMENT UNIT temperature, and food supply). To support
populations of naturally spawning steelhead trout,

The vision for the Lower American River Ecological fall-run chinook salmon, American shad, and resident
Management Unit focuses on restoring important native fishes, the natural stream flow pattern and
fishery, wildlife, and plant communities to a spawning and rearing habitat need to be improved.
condition in which the status of specific resources is Of these actions, improving seasonal stream flow and
no longer considered to be of concern within the unit. water temperature have been identified by the Lower
Restoration within the American River will, in turn, American River Technical Team as being of greatest
contribute to restoring aquatic resources of the Bay- importance in restoring anadromous fish populations
Delta. This vision will be accomplished by restoring in this river.
or reinitiating important ecological processes and
functions that create and maintain important habitats For the American River, improving spring (i.e.,

for fish, wildlife, and plant communities along the March through May) flows would help steelhead and

lower American River. Numerous and diverse actions American shad move upstream into the American

may be implemented taken on a broad scale to River during their traditional spring migrations. Such

restore and maintain sustainable, naturally spawning flows during these months could also benefit older

stocks of chinook salmon and steelhead in the juvenile fall-run chinook salmon and steelhead

American River, including improving seasonal flow migrating downstream to the estuary and ocean after

and temperature regimes, in-channel and riparian rearing for an extended time. Moreover, improved

habitats, fishery regulations, and hatchery operations, spring flows would also benefit stream channels,
gravel transport and cleansing, and riparian

Restoration efforts will emphasize benefits to vegetation in the lower river, which, in turn, will
naturally spawning chinook salmon and steelhead benefit fish. Improved flow from the American River
populations, which coexist with non-native American in spring would also enhance survival of American
shad and striped bass and hatchery stocks of chinook and other river anadromous fish during their passage
salmon and steelhead. Harvest of naturally produced downstream through the Delta to the Bay and ocean.
chinook salmon and steelhead will be regulated to
ensure sustained recovery. Recreation along the river In addition to spring flows, flows are also needed in

will be enhanced by improving flows and habitats other seasons to protect juvenile salmon and

and expanding populations of salmon, steelhead, steelhead rearing and migrating in the river. In some

American shad, and striped bass. These actions will cases, flow needs exceed natural, unimpaired river
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flows below Nimbus Dam, because these juvenile Adequate seasonal flows to sustain salmon and
fishes must rear in the non-traditional habitats of the steelhead populations are not always available in the
lower river instead of the upstream reaches above the American River. This is especially true for flows
dams. Managing flows and water temperatures is during spring through fall in drier than normal
necessary to optimize use of limited water resources, water-years. Additional water releases will be made
Doing so would require alternative operation of the possible from Folsom Lake storage, through
water release shutters at Folsom Reservoir’s power purchases of CVP water from willing sellers for fish
penstocks and physical modifications to the urban and wildlife, revised guidelines for operation of the
water intake structures to facilitate the diversion of CVP and State Water Project (SWP), water transfers,
water from Folsom Dam at elevations other than 317 and/or purchases of water conserved from other
ft (msl). sources using available restoration funds.

Habitat improvements in the lower American River Reaching this vision for the American River
are necessary to increase spawning and rearing Ecological Management Unit will also require
habitat quality and quantity for salmon and steel.head reducing the adverse effects of illegal and legal
to improve natural production of these anadromous harvest, hatcheries, and contaminants from urban

species. Improved spawning to drainage on aquatic resources.fish habitatwill lead lower AmericanRiver
increased production of young salmon and steelhead. The following section describes additional visions or
Improved stream channel and riparian vegetation will objectives for restoring key ecological processes,
increase the availability of essential spawning and habitats, and important species of the American
rearing habitat available for chinook salmon and River.
steelhead. Some changes to the stream channel could
reduce warming of the river and provide fewer V|S|ONS FOR I=COLOGICAL
refuges for warm water predators. PROCESSES
Many of the deficiencies identified in ecosystem CENTRAL VALLEY STREAMFLOW: Though
processes in the American River can be remedied by of the in the American Basinmany streams are

improving water management and modifying aquatic naturally intermittent, maintenance of the natural
and terrestrial habitats. For example, side channels winter and spring flows in the streams is important
can be restored along with SRA habitat to provide for maintaining floodplain processes such as meander
rearing habitat and reduce heating of the river. Much belts and stream channel configurations, as well as
of the needed gravel for the river is stored in and riparian and wetland habitats. Stream flows also
along the river but is unavailable because of armoring attract salmon and steelhead to the creeks of the
or is stored on higher terraces and in dredger tailings, basin beginning in fall, and transport young salmon
Restoration efforts can focus on reconfiguring the and steelhead downstream in winter and early spring.
existing channel, redistributing available gravel Adequate streamflows are important for maintaining
supplies and restoring riparian vegetation while native rainbow trout/steelhead through the summer
maintaining or improving the flood capacity of the in upper Coon Creek, Auburn Ravine, and Dry
channel. Creek. Some stream flow is also needed to support

Ameliorating or eliminating these problems would native resident fishes through the summer-fall

require long-term intervention and maintenance irrigation season. The vision for stream flow is where

beyond simply replenishing the gravel supply of the possible natural streamflows will be retained in creeks

American River. available to support riparian habitat and important species.Althoughredistributing
gravel and improving the gravel permeability of This may involve reduced diversions or increased

salmonid spawning grounds is an important element inflows either from increased inter-basin diversions or

of the vision, reconstructing and maintaining the other sources of water (i.e., groundwater or recycled

channel also would be critical aspects of the effort, water).

For example, much of the natural channel has Streamflows shape river channels, support riparian
become incised and armored, because sand and gravel vegetation, and provides habitat for fish and other
appropriate for spawning have been continually aquatic organisms. The vision for streamflow in the
eroded without being replaced.
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American River below Nimbus Dam is to more CENTRAL VALLEYWATERTEMPERATURES:
closely emulate the natural flow regime of the river Beginning in spring when stream flows in the creeks
through operating changes in the allocation of the decline after the rainy season, water temperatures in
available water supply of reservoirs and reducing the creeks increase naturally with the warm Valley air
demands on water supply in drier years to maximize temperatures. The creeks do not cool again until fall.
direct benefits to lower American River anadromous Water diversions, irrigation returns, riparian habitat
£tshery resources. Improvement in spring flows also degradation, and urban runoff alter this natural
will provide indirect benefits by supporting naturally pattern. Springs, diversions from other watersheds,
occurring seasonal flow patterns in dry and normal and higher elevations maintain cool water habitat in

that supports many ecological processes/features the upper watersheds of Coon Creek, Auburn Ravine,years
essential to the health of anadromous fish and Secret Ravine. The vision is provide cooler spring
populations, through fall water temperatures in these watersheds

by protecting and enhancing stream flow where
COARSE SEDIMENT SUPPLY: Sediment supply possible, enhancing riparian vegetation along creeks,
is an important watershed attribute that contributes reducing warm water discharges to the creeks, and
to stream channel meander and maintenance of reducing diversions from the creeks.
riparian systems. Sediment supply and gravel
recruitment on the American River is impaired High summer and fall water temperatures limit
because recruitment from upstream is blocked by salmon and steelhead production in the American
Folsom and Nimbus dams. The vision is to River. The vision is to control water temperatures in
redistribute and/or supplement gravel to provide the lower American River, to the extent possible, to
continual replenishment of gravel for chinook salmon maintain and contribute to the restoration of chinook
and steelhead spawning habitat. Activities salmon and steelhead populations and to avoid high
implemented to reach this vision will be consistent water temperatures which cause mortality or result in
with flood control requirements, other adverse effects to young steelhead (e.g., reduced

STREAM MEANDER: A natural stream-meander
growth), or delay fall spawning of salmon.

process in the American River is no longer possible VISIONS FOR HABITATS
because of dams, flood-control levees, remnant effects
of dredger mining, and altered flow patterns. The SEASONAL WETLANDS: Seasonal wetlands,
vision is to sustain some semblance of a natural including vernal pools, are important habitat for
stream meander corridor to the extent possible to many species of £tsh, wildlife, and waterfowl. The
sustain the diversity of habitats that depend on a vision is to protect existing areas of seasonal flooding
natural meander, and to dissipate the energy of the and to maintain or expand sources of water to
river, promote higher quality Wetlands especially in drier

years. Areas where seasonal flooding develops
NATURAL FLOODPLAIN PROCESSES: In seasonal wetlands will be expanded. Flooding
addition to changes in stream flow, floodplains easements will be obtained from willing landowners
processes have been altered by floodplain to provide seasonal wetlands in flood prone areas such
development including flood control levees, as Natomas Basin and lowlands to the east.
reclamation of wetlands for agriculture, gravel
mining, and other land uses. The vision is where RIPARIAN AND RIVERINE AQUATIC
possible natural floodplain processes will be preserved HABITAT: The vision is to fully protect and restore
by allowing winter-spring flows to overflow into riparian and riverine aquatic habitats to maintain and
riparian and wetland habitats. Natural stream       enhance to support aquatic and terrestrial species,
meanders will be encouraged by removing where particularly those of primary management concern.
possible constraints on meander belts such as levees Riparian habitats are important to fish, wildlife
and bank protection in the lower floodplain portions including giant garter snake, and waterfowl. Theof the creeks. Natural floodplain overflow will help to vision is to protect and expand riparian and riverinecollect floodwaters and sediment, and help to aquatic habitat, both forest and shrub, along creeks,dissipate the erosive forces of flood waters, drainage ditches, irrigation canals, and wetlands.
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Remnant patches of high-quality riparian habitat will will be protected and expansion encouraged. Wildlife
be protected. Areas of disturbed habitat will be friendly agricultural practices will be encouraged.
restored where possible. Agricultural and grazing
practices will be modified in riparian zones to VISIONS FOR REDUCING OR
encourage recovery of riparian and SRA habitat along ELIMINATING STRESSORS
the creeks. Improvements in stream flows will also
benefit riparian zones. Riverine aquatic habitat is WATER DIVERSIONS: The vision for water

essential to spawning and rearing salmon and diversions is to: 1) prevent loss of fish at diversion

steelhead in the upper basins of Coon Creek, Auburn facilities; and 2) prevent the take of water from

Ravine, and Secret and Miners Ravines. Stream inhibiting the maintenance and/or restoration of

channel and SRA habitat should be protected and riparian and riverine aquatic habitats. Water

enhanced, diversions from streams and adjacent marshes divert
streamflow that is important to habitat and species of

FRESHWATER FISH HABITAT: Freshwater fish the unit. The vision is to reduce water diversions
habitat is an important component needed to ensure along creeks and floodways where possible to protect
the sustainability of resident native and anadromous fish and enhance riparian and wetland habitats.
fish species. The Lower American River is typical of a Greaterstreamflowsespeciallyin drier years will
fall chinook salmon spawning stream (Moyle and provide for greater amounts of riparian habitat and
Ellison 1991). The quality of freshwater fish habitat sustain salmon and steelhead, as well as native
in the Lower American River will be maintained resident fishes.
through actions directed at streamflows, coarse
sediment supply, stream meander, natural floodplain LEVEES, BRIDGES, AND BANK PROTECTION:
and flood processes, and maintaining and restoring Levee construction and bank protection have led to

riparian and riverine aquatic habitats, the loss of riparian, wetland, and shallow-water
habitat along the river and adjacent marshes. The

ESSENTIAL FISH HABITAT: The Lower vision is to restore riparian vegetation along levees
American River has been identified as Essential Fish and protected banks. The vision is to selectively
Habitat (EFH) based on the definition of waters remove or setback levees and limit bank protection
currently or historically accessible to salmon along streams and marshes to allow natural stream
(National Marine Fisheries Service 1998). Key processes and habitat development.
features of EFH to maintain or restore in the Lower

|NVASIVE RIPARIAN AND MARSH PLANTS:American River include substrate composition; water
quality; water quantity, depth and velocity; channel Invasive plant species can outcompete and displace

gradient and stability; food; cover and habitat valuable native species. Invasive plants often have

complexity; space; access and passage; and floodplain little or no value to native wildlife and are de-

and habitat connectivity, stabilizing natural ecosystem functions and processes.
The vision is that invasive plants will be controlled to

PERENNIAL GRASSLANDS: Upland habitats are allow native riparian plant species to naturally
important for waterfowl, giant garter snakes, and propagate.
raptors such as the Swainson’s hawk. The vision for
upland habitats is to protect and expand around the CONTAMINANTS: Toxins continue to enter the

outer edges of wetlands, and to restore grasslands and river from municipal, industrial, and agricultural

remnant oak woodland and oak savanna where discharges. The toxins have had a demonstrated effect

possible, on the health, survival, and reproduction of
waterfowl, fish, and wildlife. The vision is to reduce

AGRICULTURAL LANDS: Agricultural habitats the input of toxins entering the streams and wetlands
are important to waterfowl and wildlife. The vision is to improve health, survival, and reproduction of
to foster agricultural practices that provide valuable many important waterfowl and other wildlife, as well
wildlife habitat. Where sufficient water is available, as reduce contaminant effects on fish in the American
rice lands will be flooded after harvest rather than River, the Sacramento River, and the Bay-Delta.
burned to provide winter waterfowl areas and
reduced air pollution. Riparian and upland habitats

~ ca~)
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HARVEST OF FISH AND WILDLIFE: The vision will provide attraction for upstream migrating adults
is to reduce or eliminate that illegal harvest ofand support downstream migrating juveniles.
anadromous fish and to assure that legal harvest will Improved summer-fall base flows are needed to
not compromise efforts to rebuild fall-run chinook maintain over-summering physical habitat and lower
salmon and steelhead populations in the lower water temperatures. Steelhead will also benefit from
American River. improved gravel spawning habitat, and stream

rearing h’abitat, especially if summer river heating is
ARTIFICIAL PROPAGATION OF FISH: The reduced in the process. Screening unscreened and
vision for the artificial propagation of fish is that poorly screened diversions will improve young
Nimbus Hatchery will contribute to the rebuilding of steelhead production. Limiting harvest to hatchery
fall-run chinook salmon and steelhead populations steelhead will help to protect wild steelhead.
without impairing the genetic identity of naturally
spawning populations. Also, minimizing the STRIPED BASS: The vision for striped bass is to
interactions of wild and hatchery fish will contribute maintain healthy populations, consistent with
to reducing the potential for predation on and restoring native species, to their 1960s level of
competition with the natural spawning populations, abundance to support a sport fishery in the Bay,

Delta, and tributary rivers. Striped bass will benefit
ST~,aeINDING: The vision for stranding is to

from larger late winter, early spring flow events in
implement remedial measures that will reduce the the lower American River. The higher flow will
frequency and extent of stranding losses within the provide upstream attraction flows and improve
American Basin Ecological Management Zone. transport of eggs from spawning areas in the lower

VISIONS FOR SPECIES American and Sacramento Rivers.

AMERICAN SHAD: The vision for American shad
CHINOOK SALMON: The vision for chinook

is to maintain a naturally spawning population,salmon is to recover all stocks presently listed or
proposed for listing under ESA and CESA, achieve

consistent with restoring native species, that supports
a sport fishery similar to the fishery that existed in

naturally spawningpopulation levels that support
and maintain ocean commercial and ocean and inland

the 1960s and 1970s. Improved spring flows should
benefit American shad runs in the lower American

recreational fisheries. Fall-run chinook salmon will
benefit from improved flows. Late winter and spring

River. Greater magnitude flow events in spring will

flows will provide attraction for downstream provide attraction flows for adults to lower river

migrating fall-run chinook. Summer and fall base spawning areas. Higher spring through fall base flows
should improve spawning and early rearing, post-flow improvements will benefit over-summering

juvenile steelhead as well as upstream migrating fall-spawning adult survival, and juvenile shad survival

run chinook salmon. Improvements in wetland,
and downstream migration.

riparian, and SRA habitats; stream channel and SPLITTAIL: The vision for splittail is to achieve the
meander; and gravel recruitment will also improve recovery of this federally listed threatened species.
and fall-run chinook salmon spawning and rearing ESA. Improvements in the riparian and stream
habitat. Screening unscreened and poorly screened meander corridors, wetlands, and floodplain overflow
diversions will improve young salmon production, basins will improve spawning and early rearing
Limiting harvest will help ensure adequate numbers habitat of splittail and other native resident fish
of spawners, species. Improved late winter and early spring flows

STEELHEAD TROUT: The vision for steelhead
will provide attraction flows for upstream migrating

trout is to recover this species listed as threatened
adult splittail from the Delta, and improve transport
of larvae splittail downstream to the lower rivers andunder the ESA, and achieve naturally spawning

populations of sufficient size to support inland
Bay-Delta.

recreational fishing and that use fully existing and WATERFOWL: The vision for waterfowl is to
restored habitat. Steelhead will benefit from maintain and restore healthy populations at levels
improved peak flow events, especially in dry and that can support consumptive (e.g., hunting) and
normal years. Late winter, early spring flow events nonconsumpt.ive (e.g., birdwatching) uses, through
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protection and improvement of habitats and restoring native species, in order to provide
reduction in stressors. Waterfowl will benefit from opportunities for consumptive uses such as angling.
improved riparian corridors, floodplain overflow
basins, and more wetlands. PLANT SPECIES AND COMMUNITIES: The

vision for plan species and communities is to protect
NATIVE RESIDENT FISH: The vision for native and restore these resources in conjunction with efforts
resident fish species is to maintain and restore by to protect and restore wetland and riparian and
distribution and abundance of species such as riverine aquatic habitats.
Sacramento blackfish, hardhead, tule perch,
Sacramento sucker, and California roach. INTEGRATION WITH OTHER

RESTORATION PROGRAMSLAMPREY: The vision for anadromous lamprey is to
maintain and restore population distribution and In restoring the stream channel and riparian habitats,
abundance to higher levels than at present. The close coordination is withrequired government
vision is also to better understand life history and agencies responsible for the lower American River
identify factors which influence abundance. Better and American Basin. The City and County of
knowledge of these species and restoration would Sacramento, which administers the American River
ensure their long-term population sustainability. Parkway Plan, and the Secretary for Resources and

NEOTROPICAL MIGRATORY BIRDS: The vision the Secretary of the Interior, who administer the State

for neotropical migratory birds is to maintain and and federal Wild and Scenic Rivers Acts, will be

increase populations through restoring habitats on essential participants in the restoration program for

which they depend, the lower American River. In addition, the Corps and
the Sacramento Area Flood Control Agency are

GIANT GARTER SNAKE: The vision for the giant responsible for ensuring the flood control capacity of
garter snake is to contribute to the recovery of this the river and American Basin is retained, while
State and federally listed threatened species in order retaining as much as possible the ecological resources
to contribute to the overall species richness and of the river. Both agencies are cooperating to develop
diversity. Achieving this vision will reduce the plans to improve habitat and flood control on the
conflict between protection for this species and other lower river and American Basin.
beneficial uses of land and water in the Bay-Delta.
Protecting existing and restoring additional suitable The following list includes the most active programs

in the American Basin Ecological Management Zonewetland and upland habitats will be critical to
achieving recovery of the giant garter snake. The that can contribute to restoring ecological health to

proposed restoration of aquatic, wetland, riparian, the basin. Attaining the visions described above for

and upland habitats in the American Basin Ecological the American River will require cooperative and

Unit will help in the recovery of these species by coordinated efforts on the part of stakeholders and
agencies with management interests in the river.increasinghabitatquality andarea.

SWAINSON’S HAWK: The vision for the CENTRAL VALLEYHABITAT JOINT

Swainson’s hawk is to contribute to the recovery of VENTURE
this State-listed threatened species to contribute to
the overall species richness and diversity.

The Central Valley Habitat Joint Venture is a

Improvements in riparian and agricultural wildlife
component of the North American Waterfowl
Management Plan of the USFWS with funding and

habitats will aid in the recovery of the Swainson’s
cooperative projects of the federal, State, and private

hawk. Increased abundance and possibly some agencies. New sources of funding including CALFED
nesting would be expected in the Delta as a result of restoration funds are being sought to implement the
improved habitat.

Joint Venture. The Joint Venture has adopted an
NON-NATIVEWARMWATER G/MVIEFISH: The implementation plan that includes the American

vision for non-native warmwater gamefish is to Basin. Objectives include protection of wetlands

maintain self-sustaining populations, consistent with through acquisition of fee-title or conservation
easements, enhancement of waterfowl habitat in

~ CJ~J)
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wetlands and agricultural lands. The objectives and SACRAMENTO AREA FLOOD I
targets of the Joint Venture have been adopted by CONTROL AGENCY (SAFCA)
the ERPP.

ISAFCA with other resource agencies and private
SACRAMENTO WATER FORUM entities is developing a Floodway Management Plan

The Water Forum is a diverse group of business and
(FMP) for the lower American River. A Lower

Iagricultural leaders, environmentalists, citizen
American River Task Force has been working toward

groups, water managers, and local governments,
developing a FMP that provides protection to

Together, the participants in the Water Forum have
resources in the floodway. Their focus is on protection

agreed upon two co-equal objectives for the lower
and restoration of riparian habitat in the floodplain of

!the lower American River. SAFCA is also active in
American River to address future water shortages,

protecting and restoring habitat in the Natomas
environmental degradation, contamination, threats to
groundwater reliability, limits to economic

Basin ofthe American Basin Ecologicai Management

Iprosperity, and competition for American River
Unit. Planning efforts are being conducted to
improve flood protection for the Natomas Basin.

water. The dual Water Forum objectives are to: 1)
SAFCA has developed a Natomas Area Flood Control

provide a reliable and safe water supply for the
iregion’s economic health and planned development

Improvement Project that provides additional levee
protection and surface transport of floodwaters, and

through to the year 2030; and 2) preserve the fishery,
wildlife, recreational, and aesthetic values of the lower vernalalS° addresSeSpool andSpecialwetlandStatUshabitats,plant andandanimaluplandSpecieS,and

IAmerican River.
riparian habitats.

Important elements sponsored by the Water Forum
that will contribute to improving ecological health of

SAFCA has funded extensive work on designing

Ithe lower American River include an improved
environmental features into bank protection projects.

pattern of fishery flow releases from Folsom Reservoir
SAFCA and the U.S. Army Corps of Engineers

and habitat mitigation. The flow pattern being
continue to develop habitat conservation/-

Ideveloped will be ’fish friendly’ and would
mitigation/enhancement elements to be incorporated

significantly benefit fall-run chinook by improving
into the levee improvement and bank protection

river flows and temperatures at critical times,
program for the Lower American River. These

Changes in the operations of the water release
elements include design and construction of multi-

I
shutters at the power penstocks of Folsom Dam is

stage bench areas at specific water surface elevations

anticipated to improve water temperatures in the
in order to provide littoral rearing habitat for

lower American River in summer and fall. In
salmonids, as well as increasing the habitat

!addition, the Water Forum, in partnership with other
complexity and diversity in portions of the Lower
American River.

management agencies on the lower American River,
is proposing a series of fishery studies and pilot NATOMAS BASIN HABITAT

Iprojects to determine what additional operations, CONSERVATION PLAN (HGP)
modifications, and mitigation projects should be
implemented to help restore lower American River A habitat conservation plan was developed in 1996 to

Ichinook salmon and steelhead populations, provide a practical program to promote biological
conservation along with economic development and

AMERICAN RIVER OPERATIONS continuation of agriculture in the Natomas Basin, the
GROUP south-west subunit of the American Basin Ecological

!
The American River Operations Group is composed

Management Unit. The program outlined in the Plan

of representatives of fishery agencies, water agencies,
establishes a multi-species, multi-habitat conservation

local governments, and stakeholders. The Ops Group
program to mitigate the expected loss of habitat

!values and incidental take of protected species that
meets regularly to identify and recommend actions

would result from urban development, operation of
involving water operations on the American River
that will optimize conditions for steelhead and

irrigation and drainage systems, and agricultural

Ichinook salmon,
activities in the Natomas Basin. Funds are obtained
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from developers to purchase habitat reserves and anadromous fish in Central Valley rivers and streams
conduct studies. The HCP establishes a Natomas to not less that twice the average levels present from
Basin Conservancy to cover activities associated with 1967-1991.
managing reserves, populations status surveys, and
general scientific research. The HCP covers wetlands, The U.S. Fish and Wildlife Service and the Bureau of

riparian, and upland habitats and associated plant Reclamation are implementing the CVPIA which

and animal species, and does not cover aquatic provides for restorationof habitats and speciesand

minimization of stressors. Key elements of thehabitat or fish species.
CVPIA program include the Anadromous Fish

COORDINATED RESOURCE Restoration Program (USFWS 1995) and the

MANAGEMENT AND PLANNING Anadromous Fish Screening Program. Other

{CRMP) elements are directed at spawning gravel
replenishment on the lower American River, water

CRMP programs are being established at least for the acquisition, and other measures that will contribute
Auburn Ravine Creek watershed. Coordinated land to restoring the health of the Sacramento River and
management and planning activities are being Sacramento-San JoaquinDelta Ecological
undertaken between and entities and Zones.agencies private Management
MOU’s developed to focus on water quality, fisheries

Activities with direct application to the Americanimprovement, and fire safe communities in order to
promote public safety, watershed stability, and high Basin include a program to restore small tributaries

quality waters in Auburn Ravine through to the Sacramento River. Local entities such as

cooperation, information development,and Resource Conservation Districts are being funded to

education. The CRMP deals with erosionand identify problems, develop solutions, and implement

sedimentation, habitat quality, habitat lossand
actions to address small-scale restoration projects on

depletion of biodiversity, rural homes andfire tributary streams. CVP!A’s Comprehensive

hazar.ds, and the need to maintain overall stability of Assessment and Monitoring Program (CAMP) is

the watershed. Watershed quality is to be improved funding efforts to provide information theOD

through forest fuels management, preventing        anadromous fish runs in tributary streams. Funding
is also being provided for regional conservationdischarge of pollutants, sustaining fish and their

habitats, and creating and sustaining diverse habitat planning of watersheds in the basin that support

and wildlife diversity. The role of the creek for salmon and steelhead. Funding is also available for

conveying irrigation water and as a flood channel are evaluating the potential contribution of intermittent

also to be protected, tributary streams like those in the American Basin as
spawning and rearing habitat for chinook salmon.

CALFED BAY-DELTA PROGRAM Funding is also available to reduce fish passage and
screening problems.

CALFED has funded two ecosystem restoration
projects in the American River Basin. One project A Water Management Plan is being developed to
developed a watershed plan for the American River. guide water supply development for anadromous fish
Another Restoration project planned watershed under CVPIA’s 3406(bX2) and (b)(3) projects.

restoration actions on the Middle and North Forks of ,Dedicated CVP water and supplemental water

the American River, Auburn Ravine Creek, and Coon purchased from willing sellers will be used to enhance
Creek. flows for anadromous fish. Such water supply can be

used enhance salmon and steelhead populations into
CENTP, d~L VALLEY PROJECT American Basin streams and in the lower American

IMPROVEMENT ACT River.

The CVPIA added ’mitigation, protection and
restoration of fish and wildlife’ as a purpose of the
Central Valley Project and required the imple-
mentation of that makes all reasonablea program
efforts to increase the natural production of
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SALMON, STEELHEAD TROUT AND adjacent zones providing connectivity where needed

ANADROMOUS FISHERIES and cumulative benefits to the system.

PROGRAM ACT RESTORATION TARGETS AND
Established in 1988 by Senate Bill 2261, this Act PROGRAMMATIC ACTIONS
directs the California Department of Fish and Game

implement measures to double the numbers of ECOLOGICAL PROCESSESto

salmon and steelhead present in the Central Valley
(DFG 1993, 1996). The Department’s salmon and CENTRAL VALLEY STREAMFLOWS

steelhead restoration program includes cooperative TARGET 1 : Develop and implement an ecologically
efforts with local governments and private based streamflow regulation plan for the American
landowners to identify problem areas and to assist in Basin creeks and lower American River. The lower
obtaining funding for feasibility studies, American River should meet the recommended
environmental permitting, and project construction, minimum flows and flow targets for the lower
Reaching the goals and targets developed to restore American River (presented in Tables 8 and 9). Lower
ecosystem functions of the American River Basin and American River flow events should be coordinated
the associated biotic community will require close with similar flows that occur naturally in the
coordination among State, federal, and local agencies, Sacramento Valley and with storage releases from
with participation by water developers and Shasta and Oroville Reservoirs (~.4~).
stakeholders.

PROGRAMMATIC ACTION 1A: Provide target
PLANNING BY CITIES AND flows by modifying CVP operations and acquiring

COUNTIES water as needed from willing sellers, with
consideration given to reservoir available carryover

The cities of Roseville, Auburn, Lincoln, Rocklin, and storage and flows needed to meet needs determined
Sacramento, and the counties of Sutter, Sacramento, by the water temperature objective discussed under
and Placer are all involved in planning activities that Target 3 below.
related to ecological resources and restoration in the
American Basin Ecological Management Zone. PROGRAMMATIC ACTION 1B: Develop and
Activities include a Roseville Regional Wastewater implement a comprehensive watershed management
Treatment Service Area Master Plan that involves plan for the American Basin and lower American
collection, treatment, and disposal of waste water, River to protect the channel (e.g., maintain flood
water quality, and public health. Cities and Counties control capacity and reduce bank erosion) and
of the Basin are pressed with the need to conserve preserve and restore the riparian corridor. Upper
biological resources, habitats, and ecosystem quality, watershed health should be improved by reducing the
while addressing large scale growth and land use potential for wildfire and implementing other
changes in the cities and counties that may affect the watershed improvement practices to protect
flood capacity, water quality, and general streamflows, stream channel morphologies, spawning
environmental health of the watersheds, gravel condition, and riparian habitats, and minimize

sediment input to the stream.
LINKAGE TO OTHER

PROGRAMMATIC ACTION lc: Acquire water
ECOLOGICAL MANAGEMENT from willing sellers to augment river flow during dry

ZONES years to provide fishery benefits.

Many of the habitats, processes, and stressors found TARGET 2: Minimize flow fluctuations below
within this Ecological Management Zone are similar Nimbus Dam that can dewater salmonid redds and
to those found in the Feather/Sutter, Cosumnes, reduce survival of juvenile anadromous fishes due
Delta, Yolo Basin, and Colusa Basin Ecological
Management Zones. Efforts within one Ecological
Management Zone should be similar to those in

¯
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I Table 9. Average Monthly Minimum Flow Targets (cfs) on the American River.

i Water-Year Type

Month Wet Above and Below Dry and Critical
Critical Relaxation

Normal

I October 2,500 2,000 1,750 800

November- 2,500 2,500 1,750 1,200
February

March-May 4,500 3,000 2,000 1,500

,lune 4,500 3,000 2,000 500

,luly 2,500 2,500 1,500 500

I August 2,500 2,000 1,000 500

September 2,500 1,500 500 500

I Table 10. Average Flow Targets for 10-Day Pulse (cfs) on the American River, Coordinated with Flows from
Shasta and Oroville Reservoirs.

I Water-Year Type
Month

Wet Above and Below Dry             Exceptions

Normal

March 6,000-7,000 4,000-5,000 3,000-3,500Only when inflows
are sufficient

Late April or early Only when inflows
May 7,000-8,000 5,000-6,000 3,500-4,000 are sufficient

to stranding and/or isolation from the main channel. PROGRAMMATIC ACTION 3B: Enter into

I (’’’). agreements with landowners and water districts to
limit diversions of natural flows from creeks to

PROGRAMMATIC ACTION 2A: Complete on- improve stream flows.
going collaborative efforts to develop flow ramping

I criteria and operationally implement these criteria to PROGRAMMATIC ACTION 3C: Limit diversion
reduce adverse affect of flow fluctuations on lower of natural stream flows from American Basin creeks
American River fishery resources, into irrigation canals and ditches by providing other

sources of water or through purchase of water rightsI PROGRAMMATIC ACTION 2B." To minimize from willing sellers.
dewatering of salmon and steelhead redds, flows
exceeding 2,500 cfs after the onset of chinook salmon J:~TIONA~LE: Natural srreamflow parrerus are
spawning should be maintained at least at this level important in maintaining geomorphology of
until April 30. watersheds, as well as riparian and tloodplain

vegetation Mong scream banks. Streamt2ow is also

i TARGET 3: Provide flows of suitable quality water essential for the well being of valley wetlands and for
that more closely emulate natural annual and upstream passage of adult anadromous fish,
seasonal streamflow patterns in American Basin spawning, successful rearing, and downstream
watersheds (’4~). migration of juveniles. In addition, streamlqows

PROGRAMMATIC ACTION 3A: Enter into stream morphology, riparianin{luences channel

agreements with water districts and wetland communities, and fish habitat. Base IlowsandI1ow

managers to provide return flows of high quality events will be provided by releasing water from

i water from irrigated agricultureand seasonal Folsom Reservoir, reducing diversions from the

wetlands to the American Basin. American River. Flood-control releases from Folsom

~" C/¢~J)
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Reservoir that occur during winter and spring months rights ~rom willing seflers or developing supplemental
are beneficial in sustaining gravel recruitment, supplies (e.g., conjunctive use and/or recycled water
transport and cleaning processes. Late non-flood programs).
control releases during the winter and/or early-spring
period flow will be maintained at levels events of The target level of the flow events must be

sufficient magnitude to attract and sustain adult implemented conservatively because of the potential
impact on water supply. Ira flow event equal to or$teelhead and American shad spawning runs.

Moreover, spring and early summer flows will be greater than the target fIow has not taken place

maintained at levels that provide sufficient physical during uncontrolled releases from Folsom Dam by

space for improve transport of juvenile salmon, March, then supplementing base flows or

steelhead, and shad rearing as well as favorable augmenting small, natural flow events or reservoir

downstream migration conditions. Both high-level spills with additional reservoir releases is the only

flood-control releases and lower base-flow releases means to provide the necessary flows. Such releases

from reservoir storage during winter and spring will would be allowed only i~ an equivalent or greater

be managed within the operational constraints of the inflow to Folsom Lake occurs. Flow fluctuations

reservoir to sustain riparian habitats and sustain within the range of 1,000 to 4,000 c~s can desiccate

gravel recruitment, transport, and cleansing redds and fluctuations within the range of 3,000 to
10, 000 cfs can strand juvenile salmon and steelheadprocesses. Suft~cient minimum
in pools that become isolated From the main channel.

flows are necessary to maintain adequate conditions Flow reduction criteria (ramping rates) need to be
for adult holding, spawning, egg incubation, and implemented to minimize this problem.
juvenile rearing and migration, especially because
these functions must now occur below Nimbus Dam. March through May is the logical period during

The target minimum flows (Table 8) are consistent which to provide such flow events because this is the

with historic and unimpaired flows For the American period when natural flow events occurred historically

River in dry and normal years that, in some years, in dry and normal years, and because opportunities
For such flow to occur naturally as a function ofmay OCCUr under the present level project
normal project operation would have passed.development and operation.
Forecasts regarding the water-year type (dry or

Opportunity tosucceedinprovidingoptimum, rather normal) would also be available by February or
than minimum, flows will rely on collaborative efforts March and will be used as the basis for decisions that
that include stakeholder groups such as the American balance fishery flows with water-supply needs.
River ~Yater Forum, State and federal agencies, and

The March flow event would be expected to travellocal governments. Developing a long-term water
unimpaired to the Delta because Few i£any diversionsmanagement plan for the American River will meet

a diversity oFneeds, including providing streamflows from the American and Sacramento Rivers occur

needed to maintain ecological processes and during March. (Note that additional flow events are

functions; maintaining habitats; and supporting prescribed for the feather and Sacramento Rivers in

restoration of chinook salmon, steelhead, and other March, which will further enhance Sacramento River

anadromous and resident fish populations below flows below the confluence with the American River.)

Nimbus Dam. This plan may involve options A March flow event would also help satisfy Delta
outflow requirements. Further, the prescribed flowpresently being considered by the American River

Water Forum, including diverting water from near event in late April and early May would add to flow

the mouth of the river or at the Fairbairn Water events prescribed From the Mokelumne, Stanislaus,

Treatment Plant, rather than from Nimbus Dam, or Tuolumne, and Merced rivers to the south, which

Fairbairn Vv’ater Treatment Plant to meet the needs together will also satisfy Delta outflow requirements.

of water users. Opportunities For adjusting seasonal These prescribed flows cannot usurp individual water
streamflow and carryover storage patterns to benefit rights established subject to California law. ERPP
fish and lower American River habitats, while does not include any adjudication or involuntary
maintaining other beneficial uses, will be explored, reallocation of water rights.
These opportunities may include acquiring water

~ ~
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Managing For appropriate seasonal flow regimes in The Lower American River Technical Team reported
the lower American River and American Basin creeks that the availability of spawning habitat does not
will restore and sustain anadromous and resident fish appear to be an immediate problem as there are
populations, help promote natural channel Formation adequate amounts oF appropriarely sized gravel in the
processes, establish and maintain riparian vegetation, river; and there is a large amount oF gravel along the
and will sustain numerous Foodweb Functions. banks and in the bars of the lower American River
Minimum flows also attract adult steelhead and Fall- that provide sources t’or gravel recruitment.
run chinook salmon during Fall and winter.

Simply adding gravel to the stream channel may not
COARSE SEDIMENT SUPPLY improve spawning conditions because an

impermeable day ]ens under the deposited gravel
TARGET 1 : Maintain, improve, or supplement could limit upward percolation and, therefore, fish
gravel recruitment and natural sediment transport in use For spawning., and other site-specific habitat
the lower American River and American Basin characteristics. Hence, the specificriverlocation were
watersheds to maintain natural ecological processes gravel deposition occurs will largely dictate the
linked to stream channel maintenance, erosion and benefits to fishery resources oF deposition gravel.
deposition, maintenance of fish spawning areas, and
the regeneration of riparian vegetation (’~). Natural sediment supply From the watershed above

Folsom Dam has been eliminated. The long-term
PROGP.~MMATIC ACTION 1A: Monitor adverse effects of this have nor been adequately
spawning gravel conditions in the lower American investigated. Lack oFsediment recruitment From the
River and American Basin watersheds, and identify upper watersheds, ranging From fine sands ro cobbles,
specific sites where mechanical cleaning or gravel may adversely intluence the structural characteristics

of the stream channel, impair riparian and riverineintroductions would be beneficial to enhance or

increase gravel spawning habitat, aquatic habitats, and reduce habitat complexity

PROG~B/IIVIATIC ACTION 1 i~1; Implement a required by anadromous and resident fish species.

pilot study to assess benefits of mechanicalthe lnvestigations intbthese issueswill provideadditional

cleaning to improve gravel permeability, insight into finer resolution of long-term
opportunities to improve the ecological health of the

PROGRAMMATIC ACTION lC: Develop a American River.
collaborative program to investigate erosion, bedload
movement, sediment transport, and depositional The sediment regimes of American Basin creeks have

processes and their relationship to the formation of not been investigated. However, because these
streams do not have dams on them, natural sedimentpoint bars and riparian regenerationin the low6r

American River and American Basin watersheds, supplies are probably available. The condition oFthe
watershed and spawning habitats in the upper

RATIONAL£’. Gravel is an essential element of watersheds oF Coon Creek, Auburn Ravine, and Dry
spawning and rearing habitats for salmon, sreelhead Creek should be investigated.
trout, and other native fishes. Gravel supplies are not
thought to currently limited salmonid production in NATURAL FLOODPLAIN AND FLOOD
the lower American River but may become limiting
in the near future, especially in the area immediately

T~GET 1 : Maintain the existing stream meander
below Nimbus Dam. Some gravel is provided

configuration along the American River between
naturally when the river cuts into dredger railings

Nimbus Dam and the Sacramento River (~).during high tlows; however, this input is not
sufiqcient to maintain high-quality spawning habitat PROG~MATIC ACTION RA: Maintain a
For the target levels of naturally produced Fall-run stream meander configuration along the lower
chinook salmon and steelhead. Gravel recruitment American River by working with involved parties to
can be supplemented by providing additional gravel develop a floodplain management program consistent
for the river to capture under its controlled flow with flood control needs. These parties include the
regime. Corps, the California Reclamation Board, the

Sacramento Area Flood Control Agency, the Lower

~W ctJ~
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American River Task Force, and the American River to maintain riparian Forests and woodlands. In
Water Forum. addition, much of the nutrient input is derived from

infrequent o:’ :thank flooding of    the
PROGRAMMATIC ACTION 1 B: Where possible, riparian/floodpl.~;:~ zone. Opportunities to restore
maintain mainstem and side channel habitats typical floodplains and flood processes along the lower
of a natural river that provide salmon and steelhead American River are constrained by the flood control
spawningand rearinghabitat. requirements provided by Folsom Dam and the levee

TARGet 2: Restore natural stream meanders in the system throughout in the lower river reach. Adaptive

floodplains of American Basin creeks (’). management including focused research and
monitoring will be important elements ro guide the

PROGRAMMATIC ACTION 2A: Where possible level to which floodplain processes can be maintained
within flood control constraints, restore natural and restored in the lower American Rdver. These
meander belts along the lower creeks through setback processes are closely linked to maintaining and
of levees or removal of bank protection, or other restoring the riparian corridor which supports a
physical structures impeding a natural meander variety o£aquaricand terrestrial species.
process.

Remnant effects of devastating dredger mining along
TARG~=T 3: Maintain and enhance floodplain the American River also hinder natural stream-
overflow areas in the lower American River and channel processes. Because of these constraints,
floodplain of the American Basin (’~). artificial means are necessary to maintain natural

PROGRAMMATIC ACTION 3A: Setback levees in stream-channel processes that will provide the
habitats needed by salmon and sreelhead normallythe floodplains of creeks and canals of the American

Basin. created by these processes.

In the American Basin project levees channel flows inPROGRAMMATIC ACTION 3B: Protect existing
overflow areas from future reclamation,                   lower creeks into the NCC and NEMDC, which carry

floodwaters ro the Sacramento River. Levees along
PROGRAMMATIC ACTION 3C: Develop the lower creeks typically Fail ro hold back water as
floodway detention basins in the floodplains of the water backs up ar the Sacramento River. Widening
American Basin to temporarily store floodwaters, the floodplain and setting back levees along the

NCC, NEMDC, and lower creeks provides more
PROGRAMMATIC ACTION 3D: Enter into flood carrying capaciry and a more natural floodplain
agreements with willing landowners and irrigation process that would promote riparian and wetland
districts to set back levees and allow floodplain habitat development.
processes such as stream meander belts.

CENTRAL VALLEY STREAM
PROGRAMMATIC ACTION 3E: Expand existing

TEMPERATURES
floodplain overflow basins by obtaining easements of
titles from willing sellers of floodplain lands. TARGET 1 : Maintain lower American River water

temperatures in the spawning and rearing reach
PROGRAMMATIC ACTION 3F: Reduce or
eliminate gravel mining from active stream channels, between Arden Bar and Nimbus Dam at or below

60°F beginning as early in October as possible, based
F~ATIONAL£: Natural river floodplain processes on annual coldwater pool availability and maintain
permit natural stream-channel development chat water temperatures in the upper portion of the reach
supports For riparian vegetation and provides between Nimbus Dam and Sunrise Bridge below
spawning and rearing habitat for chinook salmon and 65°F from spring through fall (~).
steelhead. Natural stream processes in alluvial
systems transport and deposit sediments; provide

PROGRAMMATIC ACTION 1A: Optimally
manage Folsom Reservoir’s coldwater pool via real-

transient habirars important to algae, aquatic
inverrebrates, and ~sh; and provide surfaces colonized

time operation of the water-release shutters to
provide the maximum equitable thermal benefits to

by natural vegetation that support wildlife. Overbank
lower American River steelhead and chinook salmon

flooding is an important regenerative process needed
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I
throughout the year, within the constraints of agriculture and urban runoff, and supplementing
reservoir coldwater pool availability, creek flows with diversions of waters from the Bear

i PROGRAMMATIC ACTION 1 B: Reconfigure
and American River Basins.

Folsom Dam shutters to improve management of P~O~TIONALE: SAFCA used an iterarive modeling
Folsom Reservoir’s coldwater pool and maintain approach co develop a monthly target re/ease
better control over the temperature" of water released temperature regime on the Lower American River (as
downstream, parr of the DEIR/EIS for P.L. i 01-514 CVP Water

Supply Contracts). This effort developed a monthly
PROGRAMMATIC ACTION I C: Install a target release temperature regime that mitigated
temperature control device on the municipal water project-related potential water temperature impacts
intakes at Folsom Dam. of steelhead and also reduces average annual ear!y life

i PROGRAMMATIC ACTION 1D: Investigate stage mortality for chinook salmon. Modeling

opportunities to improve the manner in which the analyses revealed chat managing Folsom Reservoir’s

water-release shutters at Folsom Dam are physically coldwater pool in this alternative manner would: (1)

installed, removed, and maintained annually, as well provide water temperatures during the July through

I as opportunities to improve their e~ciency in September periodthat would be lower than those
releasing water from desired elevations, realized under the Base Case condition, thereby

providing more favorable conditions for over-

I PROGRAMMATIC ACTION 1 E: Evaluate the summering juvenile sreelhead; and (2) reduce average
potential for creating side-channels thermal refuges annual ear/y life stage losses of chinook salmon
for juvenile steelhead rearing over-summer in the caused by elevated Lower American River water
lower American River. Such habitat could provide temperature during September,October, and
habitat slightly cooler than peak daytime river November.
temperatures.

Improved operation of the water-release shutters

I PROGRAMMATIC ACTION 1 F: Evaluate options configuration at Folsom Dam can reduce the
to reduce releases of warmer surface waters of Lake temperature of water released into the lower
Natoma through the turbines at Nimbus Dam into American Pdver. Improved temperatures of water

i the lower American River. Options may include a released from Folsom Dam and improved channel
temperature curtain in the lake near the turbine habitats are needed to provide adequate over-summer
intakes. Operations of Nimbus Dam during rearing habitat for juvenile sreelhead. Releases From
occasional spill events should also be evaluated to Folsom Reservoir’s coldwaterpool are also reqtu’red roI minimize the release of warm surface waters fromprovideadequatespawningtemperaturesFor fall-run
Lake Natoma. chinook salmon in October and November. However,

PROGRAMMATIC ACTION 1 G: Provide a more the 1ow end-of-year storage levels allowed in Folsom

I direct supply of colder water to Nimbus Hatchery. Reservoircurrendy for flood-control purposeswill

make temperature control For salmon spawning
I"AR~ET 2: Maintain a daily average water di~cult in late summer and early fal] oFmost water-
temperature below 65°F from June i through years.
September 30 in the lower American River between
Nimbus Dam and Watt Avenue and in the upper While managing r.be cold-warer pool in Folsom Lake

portions of Coon Creek, Doty Creek, Auburn Ravine, is a priority for maintaining cool water temperatures

Miners Ravine, and Secret Ravine in the Americanin the lower American River, lessor but significant
benefits can also attained by managing re/eases fromBasin (@’).
Nimbus Dam. Surface waters (top several feet) of

PROGRAMMATIC ACTION 2A: Evaluate means Lake Natoma can heat up to 5 to lO°F from late
of maintaining cool water temperatures as necessary spring through early fall. Water released into the
in upper watersheds of Coon Creek, Auburn Ravine, lower American could be 1 to 2°F lower if warmer

I and Dry Creek, including such measures as pumping surface waters were not included in releases. Because
ground water, enhancing riparian vegetation, summer temperatures often reach near or above 65°F,
reducing drainage, inputs of warm water from 1 to 2°F additional heating is significant. On rare
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occasions when water from Lake Naromas spills from Basin consistent with the objectives of the Central
the spillways rather than coming from the turbines, Valley Habitat Joint Venture and the North
an even greater proportion of warmer surface waters American Waterfowl Management Plan (~).
from the lake can be released to the river.

PROGRAMATIC ACTION 1A: Protect 2,000
Installing a temperature control device at the acres of existing wetland habitat through fee
municipal water supply intake, which is the lowest acquisition and perpetual conservation easements.
outlet at Folsom Dam, would allow water from
higher elevations of the reservoir ro be diverted for PROGRAMMATIC ACTION 1 B: Enhance 3,150

municipal purposes, which would preserve the acres ofexistingwetlands.

reservoir’s cold water pool for releases to the lower Po~T#ONAL£: Seasonal wetlands habitats include
American River. The device, which is estimate to cost rice fields and vernal pools, both of which are
about $3 million, was authorized by Congress in prevalent in the American Basin. Seasonal wetland
1998, bur funding was not appropriated, habitats provide unique micro habitat conditions that

The Nimbus Hatchery water supply does not provide are utilized by fish for spawning and rearing, provide

sut~cienrly cool water at times during the summer nesting and feecfi’ng habitat for waterfowl and wading

months, and this creates disease problems for birds, and provide otters and other mammals with
suitable mating, feeding, and rearing habitats.steelhead in the hatchery. On occasion, water

temperatures are so high that all fish must be Wetland/dough habitats increase the overall

removed from the hatchery and transported to nearby complexity of the aquatic environment, thereby

harcheries for rearing. Hatchery temperature supporting more diverse foodwebs and more diverse

requirements can also conllicr with Folsom Reservoir fish and wildlife communities. Expansion of seasonal
wetlands is important in the Central Valley and

cold water poolmanagementfor in-river $almonids.
~vv~hen cool water is released for the hatchery, ir American Basin, because much of such habitat has

requires that the entire amount being released to the been lost to land reclamation for agriculture and

river be at the desired hatchery temperature even urban development.

though the hatchery uses a very small portion of the RIPARIAN AND RIVERINE AQUATIC
flow. This can exhaust the cold water pool before the HABITAT
end of the summer.

TARGET 1 : Establish and/or maintain a sustainable
The upper watersheds of the American Basin have continuous, sustainable corridor of riparian habitat
historically provided sul~ciently cool water to sustain along the lower American River and American Basin
naturally produced rainbow trout/steelhead through creeks (~).
the summers. Protecting and enhancing remaining
cool water habitat is an essential element of restoring PROGRAMMATIC ACTION 1 A: Develop riparian
steelhead to these watersheds, corridor restoration and management plans for the

American Basin and lower American River.
To some degree, high water temperatures in summer
and fall in the lower American 1~’ver are natural; in PROGRAMMATIC ACTION 1 B: Protect riparian

they are a consequence of impaired stream- habitat along water courses of the American Basin.part,
channel configurations that do not provide shaded

PROGRAMMATIC ACTION 1 C: Plant riparian
side channels with cool groundwater flows. Coldwater
releases from the dams and improved channel

vegetation along water courses of the American

habitats are needed to provide adequate over-summer
Basin.

rearing habitat for juvenile steelhead. PROGRAMMATIC ACTION 1 D: Reduce land use

HABITATS
practices such as livestock grazing and watering along
stream channels of the American Basin that cause

SEASONAL WETLAND HABITAT degradation of riparian habitat.

TARGET 1: Protect and enhance 5,150 acres of TARGET 2: Enhance shaded riverine aquatic

seasonal wetland habitat acreage in the American habitat in American Basin creeks and drainage canals
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I and ditches and along the lower American River should suffice to maintain and restore freshwater fsh
(’~’). habitats. For example, maintaining freshwater and

I essential fish habitats is governed by actions to
PROGRAMMATIC ACTION 2A: Terminate or maintain srreamflow, improve coarse sediment
modify current programs that remove woody debris supplies, maintain stream meander, maintain or
from the river and creek channels, restore connectivity of streams in this zone and their

I PROGRAMMATIC ACTION 2B: Restore side- floodplains, and in maintaining and restoring riparian

channels along the lower American River to provide and riverine aquatic habitats.

additional riparian corridors for increasing fish and PERENNIAL GRASSLANDSI wildlife habitat.
TARGET 1 : Restore perennial grasses in the

PROGRAMMATIC ACTION 2C: Improve levee American Basin Ecological Management Unit
management practices to protect and enhance associated with existing or proposed wetlands (’).
riparian and SRA habitat.

PROGRAMMATIC ACTION 1A: Develop a
FLa, TIONALE: Many species of wildlife, including

cooperative program to restore perennial grasslandsi several species listed as threatened or endangered
by acquiringconservationeasements purchasingor

under the State and federal Endangered Species Acts
land from willing sellers.

and severn! special-status plant species in the Central

I Valley, are dependent on or closely associated with I~uo~TIONALE¢ Restoring wetland, riparian, and
riparian habitats. These habitats support a greater adjacent upland habitats in association with aquatic
diversity of wildlife species than all other habitat habitats is an essential element of the restoration

i types in California. Degradation and loss of riparian strategy for this Ecological Management Zone.
habitat have substantially reduced the habitat area Eliminating fragmentation and restoring connectivity
available for associated wildlife species. In addition, will enhance habitat conditions for special-status
loss o£ this habitat has reduced water storage and has species.
altered nutrient cycling, and foodwebsupport
functions. Controlled flows, lack of gravel AGRICULTURAL LANDS

recruitment, stream-channel confnement by the TARGET 1: Restore and maintain migrationI t’lood control system, and remnant dredger railings corridors (’).
limit the possible extent of a natural riparian corridor
along the lower American Ra’ver. Constructing and PROGRI~I~TIC AG-FION 1A: Purchase land or

i maintaining restored riparian habitats would improve conservation easements from willing sellers on which

the habitat needed by fish and wildlife dependent to restore wildlife habitat to connect existing
upon the river ecosystem, grassland or agricultural wildlife habitat.

I FRESHWATER FISH HABITAT AND TARGET 2: Enhance 20,948 acres of private

ESSENTIAL FISH HABITAT agricultural land to better support nesting and
wintering waterfowl consistent with the objectives of

TARGET 1 : Maintain and improve existing the Central Valley Habitat Joint Venture and the
freshwater fish habitat and essential fish habitat North American Waterfowl Management Plan
through the integration of actions described for (~).
ecological processes, habitats, and stressor reduction

i or elimination (~). PROGRAMMATIC ACTION 2A: Develop
cooperative programs with farmers to conduct

PROG~IVI~/IATIC ACTIONS~" No additional wildlife friendlypractices.
programmaticactions arerecommended.

RATIONAL£: Corridors of are necessaryhabitat
~T~ONAL£: Freshwater fish habitat and essential between larger habitat areas to ensure potenrial
fsh habitat are evaluated in terms of their qualiry and recovery of giant garter snake and other w~/d/ife.

I quantity. Actions described for American River Basin Waterfowl and wildlife using wetlands and aquatic
Ecological Zone ecological processes, stressor habitats depend on adjoining agricultural lands for
reduction, and riparian and riverine aquatic habitat
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foraging and covet. I NVASIVE RIPARIAN AND MARSH
PLANT SPECIES

STRESSORS
TARGET 1 : Reduce populations of invasive non-

WATER DIVERSIONS                   native plant species that compete with the

TARGET 1 : Reduce losses of juvenile salmon and establishment and succession of native riparian

steelhead in the lower American River and American vegetation along the American River. This will help

Basin creeks due to entrainment at water intakes to reestablish native riparian vegetation in

structures (4~,~,). floodplains, increase SRA cover for fish, and increase
habitatvaluesfor riparian-associatedw~ldlife(,~e).

PROGRAMMATIC ACTION 1A: Upgrade the fish
screens at the Fairbairn Water Treatment Plant to PROGRAMMATIC ACTION 1A: Develop a

comply with DFG and NMFS fish screening criteria, cooperative program to monitor the distribution and
abundance of non-native plants and develop

PROGRAMMATIC ACTION 1 B: Screen diversions cooperative control programs as needed.
from the NCC, NEMDC, Dry Creek, Coon Creek,
and Auburn Ravine that operate during times when RATIONALLY: Non-native plant species, such as false

salmon and steelhead juveniles would be present, bamboo, salt cedar, eucalyptus, water hyacinth, and
pepperweed, can undermine riparian habitat value to

R~TIONALE: Diversion, storage, and re/ease of fish and wildlife, as well as the natural plant
water directly affect Esh, aquatic organisms, and succession char contributes to the physical character
nutrient levels in the system and indirectly affect of the riparian corridors. Arundo has become
habitat, foodweb productivity, and the abundance established in the American River floodway and can
and distribution of species. Diversions cause seriously alter ecological processes by inducing
consumptive loss of water, nutrients, sediment, and greater deposition of sediments, increasing
organisms juvenile anadromous fishes of management evaporranspiration, and altering soil chemistry.
concern. Hence, reducing such losses will contribute Arundo has little value for native species of wildlife
to increasing anadromous fish populations of the and outcompetes native riparian plant species.
Central Valley.

HARVEST OF FISH AND WILDLIFE
LEVEES, BRIDGES, AND BANK

PROTECTION TARGET 1 : Develop harvest management
strategies for Central Valley chinook salmon and

TARGET 1 : Reduce the adverse affect of levees and steelhead populations that allow populations of
bank protection on aquatic and terrestrial species and naturally spawned fish to attain levels that fully use
their habitats alon.g the lower American River and existing and restored habitat (@@@).
American Basin canals and creeks (@’).

PROGRAMMATIC ACTION 1A: Control illegal
PROGRAMMATIC ACTION R A: Identify harvest of chinook salmon and steelhead by
locations in the lower American River and American increasing enforcement efforts.
Basin creeks and canals where existing revetments
could be modified to incorporate habitat features such PROGRAMMATIC ACTION 1 B: Develop harvest

as scalloped embayments and associated hard points, management plans for chinook salmon and steelhead

multi-stage bench areas, SRA habitat, and other with commercial and recreational fishery

features to aid in preservation and{or reestablishment organizations, resource management agencies, and

of both berm and bank vegetation, other stakeholders to meet target escapement and
production goals for the lower American River and

RATIONALE: Ra~rap reduces the ability of American Basincreeks.
vegetation to colonize river banks and, thereby
reduces shading of river waters, decreases insect PROGI~MMATIC ACTION 1C: Evaluate the

production and availability to fishes, reduces habitat efficacy of a marking and selective harvest program

complexity and diversity, and reduces instream cover, for lower American River chinook salmon.

|
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I
FL~TIONALE: Restoring and maintaining popula- PROGRAMMATIC ’ ACTION 3C: Investigate
tions of chinook salmon and, steelhead, and American replacing the Nimbus steelhead broodstock with the

i shad to levels that make full use of habitat may most genetically appropriate steelhead stock. This
require restrictions on harvest during and after the could be a native residualized rainbow trout isolated
recovery period. Involving the various stakeholder above Folsom Dam (if one exists) or another putative
organizations in the planning process should help to native steelhead stock from within the Central Valley.
ensure a balanced and fair allocation of harvest.
Target population levels may require that levels of R~TIONAJ.£: In watersheds such as American Basin

creeks and the American River where dams andharvest of naturally produced fish be reduced. ForI populations supplemented with hatchery-produced habitat degradation, as well as extreme natural

fish, selective harvesting may be necessary ro limit conditions have limited natural spawning, hatchery

the harvest of wild fish while harvesting hatchery- supplementation may be necessary to sustain fishery

produced fish at a level that will reduce their harvest at former levels and to maintain a naturally

potential to disrupt the genetic integrity of wild spawning population during droughts. Hatchery

populations, augmentation, however, should be limited to avoid
inhibiting recovery and maintenance of wild

ARTIFICIAL PROPAGATION FISH salmon and steelheadOF populations. Hatchery-reared
may directly compete with and prey on wild salmon

TARGET 1 : Evaluate hatchery production and and steelhead. Hatchery-reared fish may a!so threaten

i stocking practices at the Nimbus and Feather River the genetic integrity of wild stocks by interbreeding
Hatcheries that affect American Basin creeks and the with the wild fish. Although irreversible
lower American River to reduce the proportion of contamination of the genetic integrity of wild stocks
returning, hatchery-origin chinook salmon and has occurred, additional protective measures are
steelhead that stray into non-natal streams (,,’). necessary to minimize further generic degradation

PROGF~MMATIC ACTION 1A: Develop a and recovery of wild stocks. Because o£ the extent of

cooperative program to evaluate the benefits of development on the American River, stocking of

stocking hatchery-reared salmon and steelhead in chinook salmon and steelhead may be necessary to"

American Basin creeks and in the lower Americanrebuild and maintain stocks to sustain sport and
River. commercial fisheries. Stockingsalmon and steelhead

i also be on American Basin creeks tomay necessary
TARGET ;2: Limit hatchery stocking if populations build runs ro self-sustaining levels and to maintain
of salmon or steelhead can be sustained by natural the runs through adverse conditions such as may
production (,@4~). occur during droughts.

PROGRAMMATIC ACTION 2A: Augment Nimbus Hatchery steelhead and naturally spawning
populations of fall-run chinook salmon and steelhead fish in the American River exhibit generic affinity to

I only when alternative measures are insufficient to populations from the Eel River (NMFS 1997),
permit natural recovery of the populations, reflecting the origin of this broodstock (McEwan and

: TARGET 3: Minimize further threats of hatchery- Nelson 1991). This stock has also been introduced to

¯ ¯ reared fish contaminating wild stocks of chinook the Mokelumne River via the Mokelumne River Fish
Installation. The feasibility and desirability of

salmon and steelhead (@@@).                             phasing-out the Nimbus strain in favor of a stock

¯ PROGRAMMATIC ACTION 3A: Adopt methods more genetically similar to the native Central Valley
¯ for selecting spawning adults for the hatchery stock should be investigated. The Central Valley

production from an appropriate cross section of the Sreelhead Comprehensive Generic Evaluation shouJd

I returning adult population available to the hatchery, be able to identi~ the most genetically appropriate
stock to cu/rure at Nimbus Hatchery, if one exists.

PROGRAMMATIC ACTION aB: Develop a
collaborative program to coded-wire tag a Traditional hatchery stocking programs are

I representative proportion of all fall-run chinook detrimental to the recovery of native stocks due to
salmon produced at the Nimbus Hatchery. generic dilution, straying diseases, increased angling

pressure, and direct competition. Changes made to
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|
traditional hatchery procedures can result in CONTAMINANTS ¯
hatcheries becoming a tool to rebuild native stocks
rather than one that degrades them. Decreasing the TARGET 1 : Reduce the application of herbicides, ¯
number of hatchery propagated fish in the Lower pesticides, fumigants, and other agents toxic to fish |
American River may increase the opportunity for and wildlife on agricultural lands that have the

native stock recovery. However, c!ear restoration greatest risk to fish and wildlife populations (’).

goals for the Lower American River must be PROGRAMMATIC ACTION 1A: Enter into
developed before the efficacy of such an action can be conservation easements with willing landowners to
addressed, modify agricultural practices in ways to reduce loads

Potential changes at the Nimbus Fish Hatchery that and concentrations of contaminants.

could benefit the river’s native stock include: (i) use PROGRAMMATIC ACTION 1 B: Provide
o£ all available broodstock, including grilse, to incentives to landowners to modify agricultural or ¯
increase genetic diversity of propagated fish. The other land use practices that contribute to the input
practice of discarding broodstock under some ofcontaminantsintowaterways.
arbitrary minimum length simple reduced the genetic
diversity of hatchery propagated fish, and thus should RATIONALE’. Reducing the inputs of contaminants

be discontinued; (2) The emphasis must be placed on into waterways from the lands with the greatest

quality, not necessarily the quantity of hatchery inputs would provide significant improvement in

production. This potentially means improving water water quality in streams and wetlands, as well as the ¯
quality and reducing densities of fish to create Sacramento tb’verandBay-Delta.

conditions less likely to be conducive to development
STRANDING

and proliferation of disease; (3) Nimbus Fish ¯
Hatchery should consider treating their effluent TARGET 1 : Reduce or eliminate the stranding of
waters to further guard against the introduction of juvenile chinook salmon on floodplains, shallow
new diseases which may impact native stocks. As ponds, and levee borrow areas (.@). ¯
recommended in the Sreelhead Restoration Plan for
the lower American River, the Nimbus Fish Hatchery PROGRAMMATIC ACTION 1 A: Conduct surveys

should continue to improve and implement of stranding in the American River under a range of

management practices by taking early migrant and flow conditions and develop recommendations to

late migrant fish for spawning, and randomly resolve the problem.

selecting egg lots that are to be raised to yearling PROGRAMMATIC ACTION 1 B: Conduct surveys
size. of stranding in the Natomas area under a range of

Annual hatchery operations and re/ease strategies flow conditions and develop recommendations to

presently include trucking chinook sMmon smolts resolve the problem.
ro release sites in the western Delta. This practice was PROGRAMMATIC ACTION lC: Develop a

¯ implemented due ro the high loss of juvenile salmon
released in the American Privet as they migrated

protocol for ramping flow reductions so that flows do
not recede so quickly that juvenile fish become

down the Sacramento River and through the Delta.
isolated and stranded in side-channels in large

IA long-term goal is to reduce the need to truck
numbers. Identify threshold flows that define

chinook salmon by increasing their inland survival
conditions of allowable flow fluctuations.This will accomplished by restoration actions ¯

proposed for the American Privet, Sacramento Ri’ver,RATIONALLY." Under some flow conditions,
and Sacramento-San Joaquin De!ta Ecological stranding is likely a minimal problem. However,
Management Zones, and by developing and under conditions in which rivers reach high flows and
constructing alternative water conveyance facilities in water is diverted into the flood bypasses or spills onto ¯
the Delta. the floodplain, and then quickly recedes, stranding is

a serious problem. Stranding of juvenile fish has been
a significant problem on the lower American River in
the past, and has resulted in significant losses of

~ ~
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I salmon and steelhead. Timing also plays a important National Marine Fisheries Service. 1998. Draft
role in determining the severity of the problem For proposed recommendations for amendment 14

I chinook salmon, flood plain inundation prior to to the Pacific Coast salmon plan for essential fish
young salmon emerging is less of a problem that habitat. March 26, 1998.
inundation after most of the Fry have emerged. The Nature Conservancy. 1995. Sacramento Valley
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so fish are subject to isolating flows at all times of the August 1995.
year.
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i

¯ YOLO BASIN ECOLOGICAL
| MANAGEMENT ZONE

I DESCRIPTION OF THE
MANAGEMENT ZONE

I The Yolo Basin Ecological Management Zone
encompasses the southwest portion of the Sacramento
Valley adjacent to the Delta. It includes the following
Ecological Management Units:

¯ Cache Creek
¯ Putah Creek

I ¯ Solano
..... ~ ¯ Willow Slough

Photo © California Department of Water Resources

I INTRODUCTION
The health of the Sacramento-San Joaquin Delta

I depends on the health of its distinct watersheds. As
with watersheds throughout California, ecological
processes within the Yolo Basin Ecological
Management Zone have been disrupted during the

i           past century, to tenuous hydrologicalDue
connections, this zone has historically made only
marginal contributions to anadromous fish

I populations. As a result, the major focus in this zone
is to increase the health of its important ecological Location Map of the Yolo Basin Ecological Management Zone and

processes, habitats, and fish, wildlife, and plant Units.

I populations and make substantial contributions to Portions of the Yolo Basin Ecological Management
the health of the Delta. Zone are extensively developed for urban and

agricultural land uses. The basin includes the cities of
The Yolo Basin Ecological Management Zone Vacaville, West Sacramento, Woodland, Winters,I and Davis. It also includes the northern end of theprovides diverse habitatsfor widea varietyof fish,
wildlife, and plant communities, primarily native Yolo Bypass at the mouth of Cache Creek, between
resident(nonmigratory)fishes, riparian communities, the Fremont weir and Interstate 80, and the
seasonally and permanently flooded wetlands, Sacramento Bypass between the Sacramento River
wildlife, waterfowl, and occasionally fall-run chinook and the Yolo Bypass.
salmon and possibly steelhead trout. The portion of

I the Yolo Bypass north of the Interstate 80 causeway The Cache Creek Ecological Management Unit, at
is included in this zone and is an important migratory the northern end of the Yolo Basin Ecological
route during wet years for downstream migrant Management Zone, encompasses the lower valley
chinook salmon, steelhead, and other native and watershed of Cache Creek (downstream of CapayI anadromous from When Dam and the northern end of the Yolooriginating up streamareas. nearEsparto)
flooded, the Yolo Bypass provides valuable spawning Bypass. The Putah Creek Ecological Management
habitat fornativeresident fish, including splittail. Unit is in the central portion of the zone,

encompassing the Putah Creek watershed
downstream of Monticello Dam (near Winters). The
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Solano Ecological Management Unit includes the Notable stressors to ecological functions, processes,
nontidal watershed of the Cache-Lindsey Slough habitats, and species in this Ecological Management
complex of the North Delta Ecological Management Zone are:
Unit and the Montezuma Hills. ¯ water diversions and past gravel mining in the
Important ecological processes within the Yolo Basin streams,
EcologicalManagementZone include streamflow, ¯ insufiqcient available flow to maintain a
stream erosion, and natural sediment supply. The
most valuable habitats are riparian and riverine

continuous riparian corridor,

aquatic. Although restoration efforts within the ¯ mercury contamination from natural and
Ecological Management Units have improved previously mined sources that is taken up
portions of the riparian corridors, many specific through the aquatic food chain, and
improvements are needed to more fully restore ¯ poor quality agricultural tailwater entering theecological health throughout the entire Ecological

Yolo Bypass canals and sloughs.
Management Zone. The greatest needs are to
maintain processes more closely linked to the natural The prevalence of non-native plant species (e.g.,
streamflowregime and to restore connectivity to the tamarisk, giant reed, eucalyptus, and water hyacinth)
Yolo Basin and Delta. Developing additional sources is a major factor limiting the quality and extent of
of water to improve low flow conditions and restoring riparian and riverine aquatic habitats, especially in
riparian and stream channel corridors will improve areas adversely affected by past gravel mining, flood
the ecological health of the lower basin watersheds, scour, and low streamflow.
Restoring upper watersheds by reducing forest fuels,
improving oak woodland, forest, and rangeland liST OF SPECIES TO I=IENi=FIT FROM
management, and reducing sources of bioavailable RESTORATION ACTIONS IN TIlE YOLO
mercury will help ensure that a clean water supply is BASIN ECOLOGICAL MANAGEMENT
available in the basin. ZONE

¯ chinook salmonHistorically, fall-ran chinook salmon, steelhead trout,
many native resident fish species, waterfowl, ¯ steelhead

shorebirds and wading birds, and riparian wildlife ¯ native resident fishes

were abundant in areas within the basin. Agricultural ¯ plants and plant communities.

and urban development, recreation, infrastructure,
mining, and flood control projects have eliminated DESCRIPTIONS OF
much of the fish and wildlife habitat. Salmon and ECOLOGICAL MANAGEMENT
steelhead migrations within the creeks are now
limited to high flow events, when there is UNITS
connectivity to the Delta. Opportunities to restore

CACHE CREEK ECOLOGICAL
these anadromous fish populations should not be
overlooked. MANAGEMENT UNIT

Important habitats within the Yolo Basin Ecological Cache Creek has a watershed of about 1,300 square

Management Zone include stream and slough miles and flows out of the coastal mountains to enter

channels for fish migration and holding, spawning, the Sacramento Valley floor near Esparto. Cache

and nursery habitats. Seasonally flooded wetlands are Creek enters the Yolo Bypass at Cache Creek settling

prevalent throughout the lower basin, and these are basin (a reclaimed tule marsh-seasonal lake area) and

important habitat areas for waterfowl, shorebird, and then flows south into the Delta through the Conway

wading bird guilds. Riparian corridors along basin Canal, Tule Canal, lower Cache Creek and other

creeks and sloughs are important habitat areas and small sloughs in the bypass. Most of the flow is

migration corridors for wildlife and waterfowl, diverted in the spring and summer for irrigation.
High winter and early spring flows move south
through the flooded Yolo Bypass or connecting
sloughs to enter the Delta through Cache Slough

Volume I1: Ecosystem Restoration Program Plan
~ ~c~T^ Yolo Basin Ecological Management Zone Vision
~ P~oG~ July 2000

312

C--0251 30
C-025130



I which then flows to the Sacramento River north of was a flood peak of 58,000 cfs in 1995. In driest
Rio Vista. years, flows may be near 0 cfs the entire year.

Cache Creek drains the Clear North Fork, andLake,
Bear Creek basins on the east side of the Coast Historical Monthly Average Flow

Ranges. The water levels at Clear Lake and Indian

I Valley Reservoir are regulated for downstream 1400
irrigation diversions with a dam and gates 1200
constructed in 1915 and 1978, respectively. A ~.10o0

I powerhouse was added in 1985. The watershed ~ 800
upstream of Clear Lake is about 530 square miles, ~ 600
and the usable storage is about 300,000 acre-feet. 400

Downstream of Clear Lake Dam is the 30-mile Cache 200 ¯ ~I Creek Canyon. The North Fork Cache Creek meets ’ ~o

Cache Creek 8 miles downstream of Clear Lake Dam a F M A M d d A S O N D

and is regulated by Indian Valley Dam, located 8 ~] Normal Year ~ Dry Year

upstream Cache Creek Streamflow from Upper Basin at Rumsey, 1962-1992miles of CacheCreek,with watershedofa

120 square miles and a capacity of 300,000 acre-feet. (Dry year is the 20th percentile year, normal year is the 50th
Cache Creek enters the valley floodplain at Capay percentile of median year.)

I Dam nearEsparto, 18 miles upstream of the mouth. Low flows are further reduced by year-round
diversions. The stream in the valley floor downstream

No minimum flow requirements have been set for of Capay Dam is often dry during summer and fall
Cache Creek below Capay Dam. In some places months. In dry years, average monthly winter flows
between Capay Dam and the Yolo Bypass, the creek peaked at 30 to 100 cfs. Unimpaired flows during
flows through areas where gravel mining has recently March in dry years are reduced from an average of
occurred, but which have not yet had time to recover 650 to 60 cfs by diversions. Unimpaired flows &aring

i May are reduced from 260 to 0 cfs. In normal rainfallnaturally.In other deep gravel deposits andareas,
low water tables inhibit the establishment of a years, May flows are reduced from 590 to 10 cfs.
sustained low-flow channel. Another major barrier to

I upstream fish migration is the recently enlarged Because of barriers, fall-run chinook salmon and
outlet spillway of the Cache Creek Settling Basin. steelhead are believed to have migrated up Cache
Levees confine the stream channel in the lower 8 Creek and only on an infrequent basis. Anecdotal

I miles of Cache Creek. These levees define a wide historic evidence suggests that in wet years, when
basin at the lower end and act as a sediment trap to flows in Yolo Bypass and Cache Creek are high, some
preserve the flood capacity of the Yolo Bypass. The fish may have reached the spawning gravels of lower
levees were raised 12 feet in 1993 ro provide an Cache Creek from the Delta. In dry years, no passable
additional 50 of sediment capacity. Flows near connection exists for salmon and steelhead betweenyears
the town of Yolo are very low during summer and fall the Delta and the mouth of Cache Creek. Fish
of most years, but Cache Creek has a flashy but passage may also impaired at the Cache Creek

I intermittent natural hydrograph, settling basin spillway and headworks.

Cache Creek has a natural flow pattern of high Potentially, juvenile salmon and steelhead produced
winter, moderate spring, and low summer-fall flows, in wetter years may be lost during the spring when
typical of western Sacramento Valley streams Yolo Bypass flows cease and juvenile salmon becomemany
that originate from chaparral and oak studded trapped in the creek or ponds and dead-end sloughs
foothills rather than higher snow-laden mountains, of the Yolo Bypass and settling basin. In years when

I Portions of the stream are dry during summer and Cache Creek flows are high enough in winter or
fall months, except for small sections upstream of spring, some juvenile salmon and steelhead can
Woodland receiving groundwater. Inflows to the migrate downstream to the Delta through the

I lower basin at Rumsey in .wettest years have averaged flooded bypass or the network of agricultural drains
5,000 to 10,000 cubic feet per second (cfs) in winter crossing the Yolo Bypass to Tule Canal.
months and 300 to 700 cfs in summer months. There
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Numerous studies performed by both state and There are several factors that combine to constrain
federal agencies indicate that Cache Creek transports efforts to establish salmon and steelhead habitat. The
significant amounts of mercury into the Delta. The natural geomorphology of the stream is not
mercury is often associated with suspended sediment conducive to supporting a continuous, year-round
loads that occur during high flow events, when Cache stream. The need to maintain the flood control
Creek is hydrologically connected to the Yolo Bypass. capacity of the river floodplain and the Yolo Bypass
A powerful neurotoxin, mercury can cause restrict the feasibility of creating a natural riparian
developmental damage in both wildlife and humans, system in the lower creek. Most important of all, the
More importantly, mercury bioaccumulates through high levels of mercury contamination measured in the
the food chain, affecting not only aquatic organisms creek are a direct and significant threat to the health
but higher order species that feed upon them. of the species. Until such time as the source of the

mercury is identified and the contamination
Improving streamflows, gravel spawning, and remediated, Cache Creek should not be considered as
riparian habitats and providing permanent healthy habitat for many aquatic species.
connections between the mouth of the creek and the
Delta would only marginally help to increase Salmon and steelhead migrations within the creeks
steelhead trout and fall-run chinook salmon have historically been limited to high flood events,
populations. Although Cache Creek can make minor when there was connectivity to the Delta. However,
contributions to fall-run chinook salmon populations salmon and steelhead have not been documented to
in some years, significant resources would be required be present in Cache Creek for many years. Their use
to provide the necessary holding, spawning, rearing, of Cache Creek is restricted to occasional efforts at
and migration habitat. However, steelhead colonization when high flows support up-and
populations, unlike chinook salmon, can exist in downstream migration. Opportunities to restore
streams that have infrequent connectivity to the these anadromous fish populations continue to be
ocean. Thevariablelife-historyofsteelhead/rainbow limited and restoration efforts will emphasize
trout populations allow them to persist in the mid- to restoration of ecological processes and the elimination
high-elevation stream reaches indefinitely if there are or reduction of stressors suchas mercury
suitable habitat conditions, despite the loss of contamination and invasiveplants.
connectivity to the ocean. Although these sub-
populations may be small, they are important to the Supporting the involvement of local citizens and

persistence of the basin-wide population as a whole interested parties in existing organizations such as the

and contribute to the overall population viability Cache Creek Conservancy and Cache Creek

when access is restored in wet years (IEP Steelhead Stakeholders Group would help to restore and

Project Work Team 1999), and should not be maintain Cache Creek. Similarly, developing and

overlooked, implementing a comprehensive watershed
management plan as required under the Cache Creek

The riparian corridor must be improved significantly Resource Management Plan (approved in 1996 by
in several areas; some areas have been denuded and Yolo County as a regulatory and planning document
will require a more intensive revegetation effort. This to maintain flood control capacity, reduce bank
has been aided by the elimination of commercial erosion in the channel, and preserve and restore the
instream gravel mining in the creek bed under Yolo riparian corridor) could facilitate restoring and
County’s new Cache Creek Area Plan, with all new maintaining Cache Creek. Upper watershed health
mine permits restricted to off-channel sites. In can also be improved by reducing forest fuels and
addition, several replanting projects by non-profit implementing other watershed improvement
organizations and government agencies are currently practices to protect stream flows, stream channels,
underway. Recent proposals to create off-channel and riparian habitat and minimize sediment input to
storage facilities using water conveyed from Cache the stream.
Creek in winter and spring would also permit
recharge ofgroundwaterresourcesthatmayimprove Riparian habitat can be restored by providing

the survivability of vegetation during low-flow adequate streamflows when available, protecting the
natural sediment supply, promoting the conservationseasons,
and expansion of the active floodplain, and protecting
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i
shorelines from livestock grazing upstream of Capay In driest years, flows in winter months averaged only
Dam. Planting vegetation or regrading the disturbed 20 to 70 cfs. In wetter years, summer and early fall

I channel and floodplain will hasten and sustain flows averaged 20 to 100cfs.
recovery in some areas. Major efforts are required to
control or eradicate tamarisk and giant reed
infestations which interfere with natural vegetation Unimpaired Monthly Average Flow

i succession by native tree species.

PUTAH CREEK ECOLOGICAL
MANAGEMENT UNIT lOOO

Putah Creek has a watershed of about 710 square ,~ 800
miles and flows out of the coastal mountains to enter ~" 600
the Sacramento Valley floor near Winters. Putah ~,7 400
Creek flows into the Yolo Bypass at the Putah Creek

200sinks (a historical tule marsh-lake area). In most wet

I the creek flows to the Yolo Bypass and then 0years,
flows south through Tule Canal to the Sacramento d F M A M d d A 80 N D

River. Monticello Dam (constructed in 1956) forms
L~ NormalYear ~ Dry Year

Lake Berryessa from Putah Creek on the east side of
the coastal range. Below Monticello Dam, the creek Putah Creek Unimpaired Streamflow at Lake Berryessa, 1961-1991

flows into Solano Lake, formed by the Solano (Dry year is the 20th percentile year, normal year is the 50th
percentile or median year.)

Diversion Dam (constructed in 1959). Below Solano
Diversion Dam, the creek flows east through Winters The natural flow pattern has been altered by water

and Davis. storage in Lake Berryessa and spring through fall
irrigation releases. Flows from Monticello Dam are

I Most of Putah Creek’s flow below Monticello Dam high in summer and low in winter in all but the
originates from Lake Berryessa, which has an average wettest years. Wet-year spillage flows still average
outflow of approximately 350 cfs. Unimpaired flows 4,000 to 8,000 cfs in winter; however, in normal and

I into the Lake Berryessa watershed formerly peaked in dry years, winter flows are generally less than 100 cfs.
winter. In wettest years, winter flows averaged 4,000 Even in the driest years, irrigation releases from late
to 9,000 cfs. Lowest flows occur in summer and fall. spring to early fall are 200 to 400 cfs above Solano

Dam but near zero below the diversion dam.

I Historical Monthly Average Flow The largest diversion is the Putah South Canal

/~-- diversion at Solano Diversion Dam; this and other

I /: ~ irrigation diversions reduce flows to very low levels in
700 -(/ ~" all but wet years and in all months. Flows near Davis

are very low during summer and fall of most years,

i generally 0 to 60 cfs. Spillage flows reach 4,000 to
7,000 cfs in the winter of wet years, but only 4 to 20
cfs in driest years.

Historically, chinook salmon migrated at least as far
as the town of Monticello (now under Lake Berryessa)
(Yoshiyama et al. 1996). Solano Diversion Dam is

i
~ ~ ~ ~ ~ ~ ~ ~ ~ now the upstream terminus of salmon andsteelhead

J F M A M J J A S O ND
migration. Some fall-run chinook salmon and

~_] Normal Year [] Dry Year steelhead still migrate up Putah Creek in wet years
(fall-run chinook adults were observed in 1997 and

Putah Creek Streamflow below Monticello Dam, 1961-1991 (Dry
1998). In dry viable connection existsyear is the 20th percentile year, normal years if the 50th percentile years, no

year or median year.) between the Delta and Putah Creek for salmon and
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fish, and the growth and survival of adult fish are
Historical Monthly Average Flow essential (Trihey & Associates 1996).

Improving streamflow, spawning gravel, and riparian
habitats and providing permanent connections400

350 between the mouth of the creek and the Delta will

300 -[ increase opportunities for steelhead trout and fail-run

~250 chinook salmon to use Putah Creek. Putah Creek can

"~200 -ji/~, ’ make minor contributions to fall-run chinook salmon

,~15o.~-I~/~
and steelhead populations if adequate holding,

100 spawning, rearing, and migration habitat are
50-!~ provided. Adequate streamflows are important to

0--~ maintain and restore the connections between

J F M A M J J A s 0 N D upstream spawning and nursery areas with the Delta.

Actions to restore and improve conditions for chinookNormal Year [~ Dry Year
salmon and steelhead are more likely to succeed

Putah Creek Streamflow near Davis, 1961-1971, 1973-1975, and during years of normal to above-normal rainfall.
1978-1984 (Dry’ year is the 20th percentile year, normal year is the

50th percentile or median year.) Supplementing flows from Monticello Dam (Lake
Berryessa) through the Solano Diversion Dam during

steelhead. In wet years, when Yolo Bypass and Putah critical migration periods would help maintain and
Creek flows are high, fish can reach spawning gravels improve flows. Providing supplementary flows into
in lower Putah Creek from the Delta. Significant and through the Yolo Bypass sloughs, either from the
losses of juveniles can occur in spring if low flows or Colusa basin drain through the Knights Landing
barriers limit connections in the Yolo Bypass, or in Ridge Cut Canal or the Sacramento River through
wet years when Yolo Bypass floodflows recede and the Fremont weir near Verona, would provide the
juvenile salmon become trapped in seasonal ponds, necessary flows in drier years to let fish pass from the
disconnected canals, and sloughs in the bypass. If creek mouth to the Delta. The goal is to provide
Putah Creek flows are high enough in winter or adequate flows for adult salmon migration in fall, fry
spring, some juvenile salmon and steelhead can rearing in winter, and spring juvenile outmigration in
migrate downstream through the Delta through all but the driest years. Minimum flows in upstream
canals along the east side of the Yolo Bypass. summer rearing areas below Solano Diversion Dam

Native fish species, such as hitch, squawfish, and would be required to sustain the steelhead

suckers, are an important component of the Putah population.

Creek watershed" and are a primary focus for Inadequate spawning gravel may be a significant
management and restoration efforts. Native fish factor limiting salmon and steelhead production,
populations are very low in lower Putah Creek except especially in the upper reach below Solano Diversion
for the two-mile reach immediately below Solano Dam. Existing gravel sources should be protected,
Diversion Dam. The length of this reach is and the natural supply should be added to the creek
insufficient to insure the long-term viability of the where and when necessary. Past gravel mining
native fish assemblage and a goal is to restore these operations along the stream channel, floodway
native fishes to a star of "good condition." Good clearing, and grading and bank protection in the
conditions mean that fish of all ages are present in floodplain and along Dry Creek (a major source of
sufficient numbers over a large enough habitat area to gravel to Putah Creek downstream of Solano
afford the population the ability to recover form Diversion Dam) may also inhibit gravel recruitment
mortalities caused by unexpected disasters (i.e., downstream. This reach offers excellent habitat for
pesticide spills; large, rapid sediment releases from oversummer rearing of juvenile steelhead when flows
Lake Solano, etc.); environmental factors; angling; and water temperatures are adequate.
and predation. Habitat conditions that promote
successful reproduction, growth and survival of young The riparian corridor condition must be improved

significantly in several areas. Some areas have been

Volume I1: Ecosystem Restoration Program Plan
~ ~Y.DF~T~ Yolo Basin Ecological Management Zone Vision

~ P~o~ July 2000
316

C--0251 34
C-025134



denuded and will require a more intensive reach--several miles of high-quality riparian and
revegetation effort. Gravel mining operations in the shaded riverine aquatic (SRA) habitat---currently
creek bed were discontinued in the 1960s, but the supports a native and stocked trout fishery. With
major gravel and sediment source for the lower creek appropriate spawning gravels, the 12-mile reach
was eliminated by the construction of Solano and between Solano Diversion Dam and Monticello Dam
Monticello Dams. could provide good spawning and rearing habitat for

salmon and steelhead. This reach offers excellent
Developing and implementing a comprehensive habitat for oversummer rearing of juvenile steelhead.
watershed management plan for both the upper and
lower watersheds, and implementing the lower Putah SOLANO ECOLOGICAL
Creek management recommendations prepared in MANAGEMENT UNIT
1994 by the U.S. Fish and Wildlife Service (USFWS)
and the Lower Putah Creek Coordinating Committee, The southern portion of the Yolo Basin Ecological

would facilitate restoration and maintenance of Putah Management Zone is the Solano Ecological

Creek. Above Lake Berryessa, upper watershed health Management Unit. This unit encompasses small

should be improved by reducing forest fuels and the watersheds above the tidal Delta, south of Putah

opportunity for catastrophic wildfire and Creek and east to the Delta. Most of this area is
implementing other watershed improvement within the Cache Slough and Lindsey Slough
practices to protect streamflows, stream channels, watersheds. The unit also includes the Montezuma
and riparian habitat and minimize sediment input to Hills, which are not part of the Delta as it is legally

the stream. Below the lake, efforts should focus on defined.

protecting riparian habitat, providing adequate Although salmon and steelhead are rarely found in
gravel spawning areas for salmon and steelhead, and

this unit, native resident fish do creeks andimproving stream channel conditions, sloughs. Riparian corridors of occupy these creeks and

Riparian habitat can be restored or enhanced by sloughs support vegetation, waterfowl, and wildlife.

providing adequate floodplains along the channel and Upland habitats include vernal pools, valley oak
protecting shorelines from grading, bank filling, and woodlands, and grasslands. Scattered areas of seasonal

native vegetation removal to expand orchards or and perennial wetlands and aquatic habitats exist

urban and industrial facilities. Planting vegetation or throughout the unit.

regrading the disturbed channel and floodplain will
hasten and sustain recovery in certain areas. Major

Many of the vernal pools within this Ecological
Management Unit are in a degraded condition due to

efforts are required to control or eradicate eucalyptus
land use practices (e.g., discing and cultivation) and

tamarisk and giant reed infestations, which interfere
could be improved. The potential for restoring native

with natural vegetation succession by native tree
perennial bunch grass is high, as well as is restoring

species. These efforts will involve coordination with
some of the rare vernal pool plant species.

the local jurisdictions (Yolo County and the cities of
Winters and Davis), University of California (UC) WILLOW SLOUGH ECOLOGICAL
Davis, the U.S. Bureau of Reclamation (Reclamation), MANAGEMENT UNIT
Solano County Water Agency, PutahCreek
Landowners Association, and the PutahCreek Willow Slough Ecological Management Unit is
Council. comprised of approximately 131,000 acres of

productive farmland. The watershed is bounded and
Adequate screening systems are needed on the Putah intersected by half a dozen natural riparian
South Canal diversion if fish passage is to be provided waterways, supporting an extensive irrigation and
along Solano Diversion Dam. Small, unscreened drainage system. Winter runoff from the Vaca
diversions in Putah Creek need to be screened to foothills the this series of tributariesto west enters to
protect juvenile fish. terminate in the Yolo Bypass. Even during years of

Providing fish passage at Solano Diversion Dam normal rainfall some downstream areas flood and

would allow salmon and steelhead into the larger events have involved parts of the cities of Davispassage
cold tailwaters of Monticello Dam. The interdam and Winters. Very little winter water is held back or
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captured in the natural systems. Summer use links Historically, the waterways across the county were
the natural system with Cache Creek diversions and rich and biologically diverse because of their system
the Yolo County Flood Control and Water of interconnected streams, wetlands, and dry uplands.
Conservation Districts (FCD) canal system to deliver Some narrow remnants of these systems can still be
irrigation water and remove related drainage flows, found but most have been removed as part of

agricultural practices. Much of what remains is of a
No major surface water impoundments exist within weedy nature, and is not compatible with adjacent
the watershed. The creeks have historically been agriculture, and requires continuous maintenance.
managed by farmers and the FCD to remove water as
quickly as possible. As a result, there is frequent Where areas of natural sloughs remain, seasonal flows
downstream flooding, enormous movement of support riparian vegetation consisting of valley oak,
sediment, and lost riparian habitat, wildlife foothill pine, some willows, toyon, buckeye, wild
populations, and biodiversity. A consequence of rose, elderberry, and other associated species. Many
traditional farming practices has been the elimination wildlife species use these corridors including deer,
of functioning seasonal wetlands and loss or quail, raptors, gray fox, and tree squirrels. The large
degradation of riparian systems. These systems trees provide important nesting sites for the
historically transported anadromous species such as endangered Swainson’s hawk and other species.
chinook salmon and steelhead in years when there Thickets of elderberry, rose, button willow, mulefat,
was adequate streamflow. As recently as 1986, an sedges, rushes, and grasses provide important food,
adult steelhead was found in Willow Slough. Once cover, and migration corridors of many species. Intact
health natural streamways are now barren or invaded riparian systems also provide important bio-f’dtering
by exotic plant species that contaminate fields and of runoff waters. By trapping sediments and
roadsides requiring high maintenance and chemical chemicals, water quality improves in downstream
use with little ultimate control, aquatic systems of the Yoto Bypass and Sacramento

River.
Agriculture is the primary economic enterprise
throughout the watershed. Crops include lowland V|S|ON FOR Till= i=~COLOG|C/~/
acres of alfalfa, irrigated row crops, and orchards.

MANAGl=MENT ~’ONEDryland grains and rangeland grazing characterize
the upland hills. The lower irrigated croplands are The vision for the Yolo Basin Ecological Management
made up of highly productive deep alluvial soil as Zone is to protect natural ecological processes and
well as heavier clay and alkali soils. The latter are habitats to a suf~ciently healthy condition to support
generally used for rice production. Intensive "clean" native resident fish populations in basin watersheds.
agricultural practices in the watershed have had The overall vision also includes visions for ecological
significant negative impacts on riparian system, processes, habitats, species, stressors, and the
wetlands, upland wildlife habitat, water quality, and Ecological Management Units.
flooding. A change in land stewardship practices can
correct the negative impacts while maintaining, and V|S|ONS FOR ~=CO/OG|CAL
in some cases, improving the agricultural’s economic MANAGEMENT UNITS
base.

CACHE CREEK ECOLOGICAL
The highest elevations of the watershed consist of
chaparral and blue oak woodlands. Most of the MANAGEMENT UNIT

habitatsare in relatively good condition, although The vision for the Cache Creek Ecological
heaW grazing pressure impacts the grasslands and Management Unit is that native resident fish will be
riparian areas, especially in the lower reaches. The sustained by improving streamflows, fish passage,
lower foothills are mixed blue oak woodlands and riparian habitat, and spawning gravel recruitment
grassland or dryland grain areas. Much of this acreage and by screening unscreened diversions.
is enrolled in the federal Conservation Reserve
Program (CRP) and consists of non-native annual
grasses and forbs.

¯
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I
PUTAH CREEK ECOLOGICAL sediment supply is that a sediment equilibrium will

MANAGEMENT UNIT be achieved that balances sediment transport with
sediment input to make suitably sized gravels

The vision for the Putah Creek Ecological available for fish spawning and enhances riparian
Management Unit is that native resident fish will be plant life.
protected and enhanced by improving stream channelI characteristics, instream habitat, streamflows, ~sh NATURAL FLOODPLAIN AND FLOOD

passage, riparian habitat, and spawning gravel PROCESSES: Stream-floodplain interactions are an

recruitment and by screening unscreened diversions, important ecological process. Streams need the

I Opportunities to promote use by chinook salmon and opportunity to inundate their floodplains on a regular

steelhead trout will be further evaluated, cycle to support riparian regeneration, nutrient input
to the system, and to erode and deposit sediments.

i SOLANO ECOLOGICAL The vision for floodplains in the Yolo Basin

MANAGEMENT UNIT Ecological Management Zone is that Cache and
Putah Creek will seasonally flood their active

The vision for the Solano Ecological Management floodplains. The vision also anticipates that the flood

I Unit is that creeks and sloughs and the associated capacity and biological productivity of the flood
riparian, wetland, and upland habitats in the unit will bypass system will be increased by improving
provide connections to the North Delta. Populations conditions that support habitat and juvenile and

I of native resident fish, including Sacramento splittail adult fish survival.
and delta smelt, may be enhanced by improving
conditions in these habitats. VISION FOR HABITATS

I WILLOW SLOUGH ECOLOGICAL RIPARIAN AND RIVERINE AQUATIC
MANAGEMENT UNIT HABITATS: A healthy riparian corridor provides a

migratory pathway linking lower and higher
The vision for the Willow Slough Ecological elevation habitats for terrestrial species, such as
Management Unit is to integrate agriculture, natural mammals and birds. Health riparian systems also
habitats, and urban development in a manner to produce and contribute to shaded riverine aquatic
support ecological health. (SRA) habitat, which can provide cover in the form of

shade or woody debris. The vision for riparian and
VISIONS FOR ECOLOGICAL SRA habitats is that they will provide a migration

PROCESSES corridor between the Delta and upstream habitats
support aquatic species.that terrestrialand

CENTRAL VALLEY STREAMFLOW: Stream-
flows shape channels, support riparian vegetation, SEASONAL WETLAND HABITAT: The vision is

i and provide habitat for f~sh and other aquatic species, that increased seasonal flooding of leveed lands, use
Streamflows also transport sediments, nutrients, and of the Yolo Basin’s natural flood detention capacity,
juvenile fish. The vision is that streamflows in Cache protection and enhancement of existing wetlands,
and Putah Creeks will support stream channel and developmentofcooperativeprogramswithlocalI maintenance such sediment landowners will contribute increased habitats forprocesses, as transport to
and meander (consistent with flood protection and waterfowl and other wetland dependent fish and
adjoining land uses), a healthy riparian zone, and wildlife resources.

I FRESHWATER FISH HABITAT: Freshwater fish
sustainablenative residentfishpopulations.

COARSE SEDIMENT SUPPLY." The availability habitat is an important component needed to ensure
and quality of sediments within the active stream the sustainability of resident native and anadromous

are important supporting stream species, streams in Yolo Basin Ecologicalchannel for natural fish The the
channel dynamics, channel maintenance, soil medium Management Zone are a combination of fall-run
for vegetation, and stream substrate. Sediments also chinook salmon spawning streams in some years of

I include gravel, which provides for fish spawning and early rainfall but more typically hitch streams during
invertebrate production. The vision for coarse most years (Moyle and Ellison 199D. The quality of
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freshwater fish habitat in Cache Creek, Putah Creek, largely a result of competition for food and space,
and Willow Slough will be maintained through though some of the non-native fish prey on native
actions directed at streamflows, coarse sediment species. Improving habitat for native species will
supply, stream meander, natural floodplain and flood contribute to reducing, but not eliminating,
processes, and maintaining and restoring riparian and predation and competition.
riverine aquatic habitats.

CONTAMINANTS: Reducing toxin inputs in
ESSENTIAL FISH HABITAT: Both Cache Creek discharges and from contaminated sediments is
and Putah Creek are identified as Essential Fish essential to maintain water quality. Reduced
Habitat (EFH) based on the definition of waters concentrations in waters entering the Delta should
currently or historically accessible to salmon lead to lower concentrations in Delta water and in
(National Marine Fisheries Service 1998). Key fish and invertebrate tissues. Fewer health warnings
features of EFH to maintain or restore in these creek for human consumption of Delta fish and improved
include substrate composition; water quality; water foodweb productivity would also be expected.
quantity, depth and velocity; channel gradient and
stability; food; cover and habitat complexity; space; VISIONS FOR SPECIES
access and passage; and flood plain and habitat

CHINOOK SALMON AND STEELHEAD: The
connectivity,

vision is that the Yolo Ecological Management Zone

VISIONS FOR REDUCING OR will contribute to the recovery of fall-run chinook

ELIMINATING STRESSORS
salmon and steelhead populations.

NATIVE RESIDENT FISH SPECIES: Many native
WATER DIVERSIONS: Diversion can dewater fish species will benefit from improved aquatic
stream reaches and cause direct mortality to juvenile habitats and stream channel/floodplain processes.
fish by entrainment. The vision is that additional Population abundance indices should remain stable or
water supplies will be developed to ensure that increase and population sizes should be large enough
diversions will not impair efforts to establish to recover from natural and human-induced disasters
sustainable populations of native resident fish species, fully. The distribution of native resident fishes should

GRAVEL MINING: Gravel mining can remove increase with widespread habitat restoration.

significant quantities of sediments from the active PLANT SPECIES AND COMMUNITIES: The
stream channel. This loss of sediments, often in the vision for plan species and communities is to protect
form of gravel and sand, can have significant adverse and restore these resources in conjunction with efforts
affects on stream channel dynamics and riparian to protect and restore wetland and riparian and
succession. The vision is that intensive gravel mining riverine aquatic habitats.
activities will be relocated to sites outside the active
stream channels while allowing for continued stream | NTEGRATION WITH OTHER
restoration, flood maintenance, and erosion control. RESTORATION PROGRAMS
INVASIVE RIPARIAN AND MARSH PLANTS:

All efforts proposed in the Ecosystem Restoration
Invasive plant species can outcompete and displace
valuable native species. Invasive plants often have

Program Plan (ERPP) to improve habitat and reduce

little or no value to native wildlife and are de-
stressors will be coordinated with existing State and

stabilizing natural ecosystem functions and processes, federal programs and with local stakeholder
organizations. The EILPP also supports andThe vision is that invasive plants will be controlled to
complements restoration efforts already underway inallow native riparian plant species to propagate
the Yolo Basin, including the following.naturally.

PREDATION AND COMPETITION: The presence CENTRAL VALLEY PROJECT

of non-native fish populations in the streams of the IMPROVEMENT ACT
Yolo Basin Ecological Management Zone has The Central Valley Project Improvement Act
adversely affected native fish assemblages. This is (CVPIA) which calls for efforts to double the salmon
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and steelhead populations in the Central Valley by ¯ Cache Creek Stakeholders Group,
2002 through changes in flows and project facilities ¯ UC Davis Putah-Cache Bioregional Project,

I and operations. ¯ Solano County Water Agency,
¯ Water Resources Association of Yolo County,

SALMON, STEELHEAD TROUT AND ¯ Farm Bureau
ANADROMOUS FISHERIES ¯ Putah Creek Landowners Association,i PROGRAM ACT ¯ Putah Creek Council,

¯ Yolo County Resource Conservation District,
DFG is required under the Salmon, Steelhead Trout ¯ Yolo Basin Foundation,
and Anadromous Fisheries Program Act of 1988 to ¯ Flood Plain Management Group,
restore salmon and steelhead runs in the Central ¯ Blue Ridge Ranchers, and
Valley. ¯ Quail Ridge Conservancy.

Efforts in the Yolo Basin will be linked to similar
THE DELTA NATIVE FISHES

RECOVERY PLAN                    work by the California Waterfowl Association, Ducks

I This plan prescribes efforts to assist the recovery of Unlimited, The Nature Conservancy (TNC), and the

many fish species native to the Central Valley, California Rice Industry. The overall success of these

including delta smelt, splittail, and other native fish efforts will require cooperation from resource

species, agencies, such as the California Department of Fish

i and Game (DFG), California Department of Water
ENDANGERED SPECIES ACT Resources (DWR), and USFWS, as well as

participation and support from the U.S. Bureau of

i The National Marine Fisheries Service (NMFS) is Reclamation (Reclamation), Natural Resources
reviewing the status of steelhead trout in the Central Conservation Service (NRCS), private organizations,
Valley. Any restoration program developed under the water districts, county and city governments, and

i
federal Endangered Species Act (ESA) will be individual landowners. These groups will work
compatible with recommendations in the ERPP. together to maintain and restore streamflows and fish

The health of the Ecological Management Units of and wildlife habitat, develop additional water

i the Yolo Basin Ecological Management Zone can be supplies to reduce impacts of diversions, and

maintained and restored only with the active minimize poaching and degradation of habitat and

participation of local watershed groups, which include water quality in basin streams. To support this effort,

local landowners and concerned individuals, funding may be provided to enhance streamflows,

I reduce problems related to fish passage, install
NATIVE SPECIES RECOVERY PLAN screens at diversions, restore habitats, and increase

FOR LOWER PUTAH CREEK enforcement of the California Fish and Game Code to
protect recovering populations of salmon and

A recovery plan for Lower Putah Creek native fish steelhead.
species was prepared in 1996. This plan is intended
to re-establish and maintain: (10 a resident native WILLOW SLOUGH INTEGRATED
cool water fish assemblage, (2) a mixed native warm- RESOURCE MANAGEMENT PLAN
water fish assemblage, (3) a warm-water game fish
assemblage, and (4) a native anadromous fish To implement a set of resource management

assemblage. Many of the ERPP targets and practices, the Yolo County Resource Conservation

programmatic actions for Putah Creek are consistent District (RCD) is working with local landowners, and

with the recommendation in this plan local, state, and federal agencies under the Willow
Slough Integrated Resource Management Plan. The

WATERSHED ORGANIZATIONS goal of this plan is to enhance the natural resources of
the watershed using voluntary, small-scale, on-farm,

Some watershed groups that already have been        and reproducible management practices. The

i established in the Ecological Management Zone are: resources and problems that could be jointly
¯ Cache Creek Conservancy, managed include stormwater runoff, erosion,
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sedimentation, chemical use, wildlife habitat, and Sacramento River through the Fremont weir.
groundwater recharge. Supplemental flows may be needed in fall if water

temperature and flow in the lower Yolo Bypass are
A resource inventory completed during the plan

insufficient for passage from Cache Slough to
development process found multiple benefits could be upstream areas in the Sacramento River.
achieved. The analysis focused on opportunities for Supplemental flows may be needed in winter and
creating or enhancing wetland and riparian habitats, spring to sustain downstream migrating juvenile
augmenting groundwater recharge, and decreasing

salmon and steelhead on their journey through the
flooding problems. Yolo Bypass to the Delta. Supplemental flows would

be needed along with irrigation water from spring toLINKAGE TO OTHER
fall to sustain native fish, wetlands, and riparian

ECOLOGICAL MANAGEMENT habitats in channel sloughs of the Yolo Bypass (’~).

ZONES
PROGRAMMATIC ACTION 1A: Develop a

Many of the resource elements in the Yolo Basin cooperative program to provide water for summer
Ecological Management Zone depend on conditions flows in Cache Creek to maintain riparian vegetation

or elements in other zones, including the Sacramento by developing new conjunctive supplies, including
River and Delta. The Yolo Basin Ecological groundwater.

Managementthe North DeltaZ°neEcologicalhaS importantManagementCOnnectiOnzone.WithThe PROGRAMMATIC ACTION 1 B: Develop a
cooperative program to provide water for the target

major area that connects the two is the Yolo Bypass.
flows in Putah Creek from additional Lake Berryessa

The upper section of the bypass (above the Interstate
releases or reductions in water diversions at Solano

80 causeway) is in the Yolo Basin Ecological
Diversion Dam and in the creek downstream of the

Management Zone and the section below the
dam. Water would be obtained from willing sellers,

causeway is in theNorth Delta Ecological water transfers, and by developing new supplies,
Management Unit.

including groundwater.
The connections between these areas also include

PROGRAMMATIC ACTION lC: Cooperativelyother ecosystem elements. Anadromous fish, for
evaluate the feasibility of providing water for the

example, are highly migratory and depend on
upper Yolo Bypass portion of the Cache Creek Unit

conditions in the mainstem Sacramento River, the
by redirecting water from Colusa basin drain throughDelta, the San Francisco Bay, and the nearshore
the Knights Landing Ridge Cut Canal, an extension

Pacific Ocean. Because these fish are affected by
of the Tehama-Co/usa Canal, and the Sacramentostressors throughout their range, such as unscreened
River through the Grays Bend-Old River-Fremontdiversions, water quality deterioration, and harvest,
weir complex.restoring salmon and steelhead populations in the

Yolo Bypass will require efforts in other zones, ittlT#ONtlLE: Supplemental summer flows proposed
in Cache Creek woald sustain newly established

RESTORATION TARGETS AND riparian vegetation and provide refuge For native
PROGRAMMATIC ACTIONS resident fish. Flows from the Colusa basin drain,

Tehama Colusa Canal extension, and the Sacramento
ECOLOGICAL PROCESSES River are necessary to provide sufficient [low in the

CENTRAL VALLEY STREAMFLOW
Yolo Bypass during the spring through Fall irrigation
season to sustain native fish, wedands, and riparian

TARGET 1 : More closely emulate natural seasonal habitat; additional supplemental flow may be needed
patterns in Cache and Putah Creeks by providing during the late-Fall through early spring salmon and
additional flows, when available from existing water steelhead migration season. These flows will sustain
supplies. Flows in the Yolo Bypass would be native residenr fish species and sMmon and steelhead
supplemented, as needed, by the Colusa basin drain using the Yolo Bypass route to and From the upper
through the Knights Landing Ridge Cut Canal, Sacramento River watersheds.
extending the Tehama-Colusa Canal, and the

~ cau-m
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Flow in this area would pass south along both sides of to replace natural gravel recruitment interrupted by
the Yolo Bypass, merging with any supplemental the diversion dam.

I Cache and Purah Creek flows along the west side of
PROGRAMMATIC ACTION 1 B: Develop a

the Yolo Bypass. A weir or screen will be placed at
cooperative program to supplement gravel in areasthe Knights Landing Ridge Cut Canal outlet to keep
downstream of the diversion dams where other

i salmon and steelhead from migrating upstream into
the Colusa basin drain. Fish passage facilities will be

structures or gravel mining has interrupted the gravel

constructed at the Grays Bend-Old 1~’ver-Fremont recruitment process.

weir complex to allow migrating adult salmon and ~ATIONALE: Gravel recruitment has been severely
steelhead moving through the Yo]o Bypass in Putah Creek from dam construction.upstream interrupted
toward upper Sacramento River basins to enter the Replacement is necessary below the dam to sustain
Sacramento River. Downstream migrating juveniIe fish rearing habitat, feasible stream meander, and
salmon and steelhead will not be discouraged from riparian corridors. Consistent with this is the need to
moving from the Sacramento River into the Yolo improve the stream channel characteristic of Putah
Bypass, because conditions should be optimal for Creek downstream of Solano Diversion Dam. Of

i rearing and migrating on their way to the Delta. concern is the existing channel geometry including

Improved stream flows are one of the most critical
width and depth.

ecosystem elements required to promote healthy NATURAL FLOODPLAIN AND FLOOD

I native fish populations in Putafi Creek. Opportunities PROCESSES
to provide the needed flows are presendy limited, but
that does nor lessen the need to continue efforts to TARGET 1 : More closely emulate natural stream

I find a collaborative means by which to meet the channel configurations in Cache Creek and Putah

needs for all the benefichl uses of Putah Creek water. Creek, as well as in channels and sloughs of the upper

There are four general classes of stream[low needs for Yolo Bypass, consistent with flood control

Purah Creek native fishes: (i) flows for native fish requirements (’~).

I rearing, (2) flows for native spawning, (3)        PROGRAMMATIC ACTION 1A: Cooperatively
flushing flows to push non-native pond fish evaluate the feasibility of modifying the cross sections
downstream, and (4) anadromous fish flows. The first and channel configurations in Cache and PutahI two stream flow needs are of higher priority at this Creeks provide naturalconfiguration,whileto a more
time and alternatives to using stream~lows to control maintaining consistency with flood control
non-native fish species need to be further examined, requirements and minimizing impacts to adjoining
Restoring more natural channel characteristics, established landuses.
providing instream habitats such as woody debris,
pools, overhanging vegetation, may provMe native T~GlWr 2: Increase overbank flooding potential to

I species with the advantage required ro displace floodplains, where feasible and consistent with flood
naturally or successfully compete non-native species protection, to support a desirable vegetation
such as the red shiner, succession process (’).

I COARSE SEDIMENT SUPPLY PROGRAMMATIC ACTION 2A’- Evaluate
opportunities to provide flow to Yolo Bypass from

TARGET 1 : Restore gravel recruitment in CacheColusa basin drain, extending the Tehama-Colusa
and Putah Creeks to meet the needs of spawning fish, Canal, and Sacramento River (through Fremont weir)
maintain natural stream channel meanders and barin dry and normal water years, as well as normally
formation where consistent with flood protection and
adjoining land uses, and match existing rates of

occurring overflow in wetter years.

I downstream displacement (~). TARGET 3: Increase the area of flooding to the
active Cache and Putah Creek floodplains during the

PROGRAMMATIC ACTION 1A: Develop a wet season, where feasible and consistent with flood

I cooperative program to supplement gravel protection (~).
recruitment below Solano Diversion Dam as needed
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PROGRAMMATIC ACTION 3A: Evaluate the sedimentation processes, riparian vegetation
feasibility of expanding floodplain overflow areas in succession, and gravel-sediment regimes (patterns),
the lower Cache and Putah Creek floodplains. Such where feasible with flood protection and adjoining
areas would include sloughs and creek channels, land uses.
setback levees, and wetlands, where feasible and
consistent with flood protection. Increasing the flood capacity of the bypass may be

necessary to develop and implement future riparian
TARGLWl" 4: Establish a desirable level of floodwater habitat restoration programs. Pa~parian vegetation
retention potential by expanding, where feasible and reduces flood capacity, so an effective riparian
consistent with flood protection, the floodplain area restoration program in the Yolo Basin would need to
of the Yolo Bypass, lower Cache Creek, and lower be integrated with a program to ofi%t any potential
Putah Creek, and by developing off-channel water loss by increasing capacity.
storage facilities (’’).

HABITATS
PROGRAMMATIC ACTION 4A: Cooperatively
evaluate the feasibility of reoperating and modifying RIPARIAN AND RIVERINE AQUATIC
the Yolo Basin to increase its capacity for floodwater HABITAT
detention and sediment retention by reconfiguring TARGET 1 : Restore riparian vegetation along Cache
levees, channels, and other physical constraints to Creek, Putah Creek, and Yolo Bypass and Solano
large-volume flow events. Ecological Management Unit channels and sloughs,
RATIONALE: Overbank flooding is a regular where possible, to provide cover and other essential
occurrence in the Yolo Bypass in flood years, habitat requirements for native resident fish species
Proposed actions will provide this valuable process in and wildlife (’@@).
dry and normal water years when no flooding oft he PROGRAMMATIC ACTION 1A: Develop a
Bypass would normally occur. Flooding in the Bypass cooperative program to restore riparian vegetation,
sustains wetlands and provides for the transfer o£ where possible and fill gaps in forest continuity.
considerable amounts of nutrients and organic
materials to the Delta and Bay, where ir serves the PROGRAMMATIC ACTION 1 B: Develop a
valuable purpose of contributing to the estuarine cooperative program to protect existing riparian
foodweb. Developing floodplain overflow areas and corridors along creeks, streams, sloughs, and channels
off-channel water storage facilities along lower Cache connecting to the Delta.
and Putah Creeks will help reduce flood damage,
provide supplemental flows during the summer, and PROGRAMMATIC ACTION 1 C: Develop a

improve fish, riparian, and wetland habitats, and cooperative program to plant riparian vegetation and
provide for early development until it becomesfurther contribute nutrients and organic materials to

the Bay-Delta £oodweb. naturally self-sustaining.

Natural floodplain overflow basins and off-channel PROGRAMMATIC ACTION 1 D: Develop a

water storage facilities serve to store sediment, cooperative control program for non-native riparian

nutrients, and water, making them available £or other plants, where necessary, to promote development of

uses and to the rivers ar other times. The subsurface healthy natural riparian corridors.

water and sediment flow and nutrient retention a!so /:~TION~d.£: Hea!thy riparian corridors along
help form and maintain riparian habitats, which creeks, sloughs, and channels, including those in the
provide spawning and rearing habitat for native Yolo Bypass, provide essential cover, shade, and food
resident fish during higher water periods, for spawning, rearing, and migrating native resident

Successful restoration of the Yolo Basin streams will fishes and other wildlife.

minimally require considerable stream channel
reconfigurarion. The intent is to restore channels ro
configurations that can be retained in a natural state
by the proposed flows, natural erosion and
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I FRESHWATER FISH HABITAT AND DAMS AND OTHER STRUCTURES
ESSENTIAL FISH HABITAT

TARGET 1 : Improve fish passage between theI TARGET 1 : Maintain and improve existing spawning grounds upperDelta and inthe watersheds
freshwater fish habitat and essential fish habitat (4~).
through the integration of actions described for
ecological processes, habitats, and stressor reduction

PROGRAMMATIC ACTION 1A: Evaluate the

or elimination (4~).
feasibility of constructing fish passage facilities at the
Grays Bend-Old River-Fremont weir complex at the

PROGRAMMATIC ACTIONS: No additional upper end of the Yolo Bypass.
programmatic actions are recommended.

PROGP,~MMATIC ACTION ’1 B: Evaluate the
R~’rlONALE: Freshwater fish habitat and essential feasibility of providing fish passage at the Solano
fish habitat are evaluated in terms of their quality and Diversion Dam.
quantity. Actions described ~or American River Basin

RATIONALE." During floods, large numbers of adultEcological Management Zone ecological processes,
stressor reduction, and riparian and riverh~e aquatic late-fall-, winter-, and spring-run chinook salmon, as

well as winter-and spring-run steelhead from thehabitat should SUffice to maintain and restore
freshwater fish habitats. For example, maintaining upper Sacramento River watersheds, migrate

freshwater and essenrial fish habitats is governed by upstream through the Yolo Bypass. As floodwaters

I actions ro maintain streamIlow, improve coarse recede, some of these fish are delayed or stranded

sediment supplies, maintain stream meander, behind the Fremont weir. Additional releases from

maintain or restore connectivity of streams in this the Colusa basin drain and Fremont weir will further

zone and their floodplains, and in maintaining and aggravate this existing problem. Ensuring fish

restoring riparian and riverine aquatic habitats, passage &to upper Sacramento River watersheds t’rom
the Yolo Bypass is essential to restoring these wild

REDUCING OR ELIMINATING salmon and steelhead runs to the Sacramento River

I STRESSORS basin.

WATER DIVERSIONS Providing fish passage ar Solano Diversion Dam

I would allow salmon and steelhead passage into the
Ta~d=IG~i" 1 : Screen all diversions in the Yolo Bypass cold tailwarers of Monticello Dam. The inrerdam
channels and sloughs (@@@). reach - several miles of high quality riparian and

shaded riverine aquatic habitat - currently supports
PROGRAMMATIC ACTION 1A: Evaluate the fisheries. V/ith trout and stocked trout
feasibility of screening diversions in the Yolo Bypass appropriate spawning gravels, the 12-mile reach
with positive-barrier fish screens,

between Solano Diversion Dam and Monticello Dam

I R.~TIONALIE: Reducing loss o£ juvenile salmon, could provide good spawning and rearing habitat for

sreelhead, native resident fishes, nutrients, organic salmon and steelhead. This reach offers excellent

debris, and aquatic invertebrates is essential to habitat for oversummer rearing of juvenile steelhead.
restoring salmon, sreelhead and native resident fish G~U~VEL MINING
populations to the Yolo Bypass. Unscreened
diversions are a significant threat to downstream TARGET 1 : Protect, enhance, and restore natural
migrating juvenile salmon and sreelhead in late gravel recruitment within the active floodplain and
winter and early spring, and to oversummer rearing remnant gravel pits (@@@).
steelhead in upstream rearing areas. Salmon and
steelhead populations from the upper Sacramento PROGP,~MMATIC ACTION1A: Develop a

I River watersheds will benefit from reduced stranding cooperativeprogramto incorporate gravelremnant

losses in the Yolo Bypass. pits into active creek floodplains to increase the
channel area and restore natural channel

I configurations, while providing for the maintenance
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of flood capacity and protection of adjoining land habitat. Reducing the adverse effects of non-native
uses. species can be achieved by a program to restore

ecological processes, habitats, and reducing other
F~O~TION~L£: There are remnant gravel mining stressors to the extent possible.
effects in lower Cache and Pucah Creeks. Restoring
the natural channels by integrating remnant pits with CONTAMINANTS
the active floodplain will ensure that juvenile native
resident fish are not stranded in ponds and exposed to TARGET 1 : Restore and maintain water quality in

the unnatural levels of predatory fish that reside in the Cache Creek watershed (~�).

these ponds. Increasing the width and variation of the PROGRAMMATIC ACTION 1 A: Identify the
channel in those areas altered by former gravel sources and reduce the amounts of mercury and other
mining operations will restoregravelrecruitment to contaminants coming into the watershed from
the river and allow for the development of more upstream sources.
natural and stable stream channels and riparian
habitat. TARGET 2: Restore and maintain water quality in

the Putah Creek Watershed (~).
[NVASlVE RIPARIAN AND MARSH

PLANT SPECIES                   PROGRAMMATIC ACTION 2A: Develop and
implement a Streamkeeper program on Putah Creek.

TARGET 1 : Reduce populations of invasive non-
native plant species that compete with the RATIONALE’. Implementing a "Srreamkeeper

establishment and succession of native riparian Program" on Putah Creek woudd provide an effective

vegetation along Cache Creek and Putah Creek. This means by which to monitor a variety of

will help to reestablish native riparian vegetation in environmental factors that influence the watershed

floodplains, increase SRA cover for fish, and increase health below Monticello Dam. In addition ro

habitat values for riparian-associated wildlife (~4~4~). collecting water samples for chemical analysis a
srreamkeeper could (1) monitor telemetered stream

PROGRAMMATIC ACTION 1A: Develop a gauges, (2) conduct frequent sire visits, (3) identify
cooperative program to monitor the distribution and and plan restoration projects, (4) provide local public
abundance of non-native plants and develop outreach with private landowners, (5) monitor the
cooperative control programs as needed, native resident fishery, (6) act as a watchdog for the

I:~O, TIONAL£: Non-native plant species, such as False creek, and (7) provide useful information local

bamboo, salt cedar, eucalyptus, water hyacinth, and
government, and stare and federal agencies regarding
the health of Putah Creek.

pepperweed, can undermine riparian habitat value to
fish and wildlife, as well as the natural plant STRANDING
succession that contributes to the physical character
of the riparian corridors. TARGET 1-" Prevent adult salmon and steelhead

stranding in the Yolo Bypass during their upstream
PREDATION AND COMPETITION migrations (~).

TARGET 1: Reduce predation and competition on PROGRAMMATIC ACTION 1A-" Evaluate the
native fish species (4~@). feasibility of constructing fish passage facilities at the

PROGRAMMATIC ACTION 1A: Develop a Grays Bend-Old River-Fremont weir complex at the

cooperative program to modify the stream channel upper end of the Yolo Bypass.

and improve aquatic habitats. (Refer to PROGRAMMATIC ACTION 1B: Develop a
recommendations for stream£ow, sediment supply, cooperative program to construct a weir or screen at
r’loodplain, and contaminants.) the lower end of the Knights Landing Ridge Cut

R~O, TIONALE: Habitat alteration often provides a Canal to keep adult salmon and steelhead from

competitive advantage ro non-native fish species and migrating upstream into the Colusa basin drain.

native fish species decline as a result of poor habitat, I:~TlOl~d.£: The stranding and subsequent losses
predation, and competition for limited nutrients and o£juvenLle and adu!t fish in the Yolo Basin Ecological

~W cuavm Volume I1: Ecosystem Restoration Program Plan
-~ ~A¥-DELTA Yolo Basin Ecological Management Zone Vision~1~ PmGr~

July 2000
326

C--0251 44
C-025144



I
Management Zone have been observed in past years. Yolo County Resource Conservation District. 1995.
Additional information is required ro identify The Willow Slough Watershed Integrated

I eE;ecrive measures to reduce or eliminate these losses. Resource Management Plan.
Potential measures need to be consistent with the
overall goal of restoring processes, habitats and Yoshiyama, R.M., E.R. Gerstung, F.W. Fisher, and

species while maintaining or improving tlood control P.B. Moyle. 1996. Historical and present

I distribution of chinook salmon in the Centralcapacity of the system.
Valley drainage of California. Sierra Nevada
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¯ EASTSIDE DELTA TRIBUTARIES
ECOLOGICAL MANAGEMENT ZONE

Gravel Replenishment on ~he Mokelumne ~ver.                    ~ocation Map of the g~tside Tributaries Ecological Management
~ne and Unks.

INTRODUCTION                   and floodplain and water
processes, temperature.

The health of the Delta is closely linked to the health Important habitats include seasonal wetlands and
of its component watersheds. The major watersheds riparian and shaded riverine aquatic (S~) habitat.
contributing streamflow to the Delta include the Fish and wildlife resources in the b~in include fall-
Sacramento Nver, San Joaquin ~ver, and the mn chinook sNmon, steelhead, splittail, other native
e~tside Delta tributa~ streams. Cumulatively, these resident fish, and waterfowl. FMl-mn chinook salmonprovide over 95~ of the annual freshwater inflow to and steelhead populations are generally unhealthy
the Delta and provide migration, spawning, and due to poor habitat conditions. Achieving healthy
rearing habitat for resident, anadromous, and some status for these sNmonid populations, ~ well ~ for
estuarine fish that depend on a healthy Delta eco- splittail, will depend on actions implemented in this
system. The eastside Delta tributa~ streams can zone and on complementaq restoration actions in the
support increased abundances of resident, Sacr~ento-San Joaquin Delta Ecological
anadromous, and estuarine fish, such as steelhead, Management ~ne. The co~uences of the
chinook salmon, and splittail, which will, in turn, Mokelumne,Cosumnes,andCNaver~rivers, they
contribute to the overall Delta health. enter the Delta, are important backwater floodplain

OESCRIPTION OF THE arem that support excellent riparian habitats. ~ese
arem provide important habitat for juvenile chinook

MANAGEMENT ZONE salmon, delta smelt, splittail, giant garter sn~e, and

The Eastside Delta Tributaries Ecological sandhill crane.

Notable stressors to ecological ~nctions, processes,Management Zone includes the three major
tributaries entering the Sacramento-San Joaquin habitats, and resources within the zone include:
Delta on its east side:

altered instream flows,
¯ Cosumnes ~ver Ecological Unit, = altered water temperature regimes,
¯ Mokelumne ~ver Ecological Unit, and = separation of rivers from their floodplains,

= inter~ption of gravel recruitment and cleansing
= Calaveras ~ver Ecological Unit. processes,

reduced sediment transpo~,
Important ecological processes within the Eastside = poor land use and livestock gr~ing practices,
Delta Tributaries Ecological Management ~ne ¯ high levels of predation on juvenile salmonids,include streamflow, stream meander, gravel
rec~tment and cleansing, sediment transpo~, flood
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¯ entrainment of aquatic organisms in water its water from rainfall rather than snowmelt. The
diversions, entire Cosumnes River watershed is included in this

¯ restriction of fish passage at dams and diversion Ecological Management Zone from its headwaters to
structures, the confluence with the Mokelumne River. The

¯ input of contaminants, Cosumnes River floodplain lies primarily within the
¯ illegal salmon and steelhead harvest, and legally defined Delta boundary.
¯ riparian vegetation removal.

The Cosumnes River natural streamflow pattern is
typical of Sierra foothill streams, with high late

LIST OF SPECIES TO BENEFIT FROM winter and early spring flows, moderate late spring
RESTORATION ACTIONS IN THE flows, and very low summer and fall flows. Annual
EASTSIDE DELTA TRIBUTARIES flows also vary greatly. Peak flows occur from

ECOLOGICAL MANAGEMENT ZONE February through April. In years with the highest
¯ splittail rainfall, average monthly winter and early spring
¯ chinook salmon flows range from 4,000 to 6,000 cfs, but only from

¯ steelhead trout 80 to 120 cfs in August and September. In driest
flows peak at only 30 to 50 cfs from Februarynative residentfishes years,

to May, while flows the remainder of the year are 0 to
¯ giant garter snake 20 cfs. Average monthly late winter and early spring
¯ western pond turtle flows in dry and normal years range from 400 to 800
¯ Swainson’s hawk cfs.
¯ greater sandhill crane
¯ waterfowl Historical Monthly Average Flow
¯ plants and plant communities.

DESCRIPTIONS OF 800

ECOLOGICAL MANAGEMENT ~ 600
UNITS

COSUMNES RIVER ECOLOGICAL 200
MANAGEMENT UNIT

The Cosumnes River, with a watershed of approx- J F M A M O J A S 0 N D

imately 1,265 square miles, drains the Sierra Nevada {-- Normal Year ~ Dry Year
foothills and joins the Mokelumne River north of
Thornton in the Delta. Flow records are available for Cosumnes River Streamflow, 1962-1992 (Dry year is the
Michigan Bar (535-square mile watershed), located 20th percentile year; normal year is the 50th percentile or

near the base of the foothills as the river flows onto median year.)

the valley floor. The Sly Park Dam ~Jenkinson Lake) The historic flows at Michigan Bar are very similar to
has a capacity of 40,000 acre-feet on the North Fork unimpaired flows, because there are limited diversions
Cosumnes, with a watershed of 60 square miles, from the upper watershed, and Jenkinson Lake does
Releases are primarily into the Camino conduit for not provide substantial regulation of winter and
irrigation in Cosumnes and South Fork American spring runoff.
River basins (average of about 25 cubic feet per
second [cfs]). There are no other major

During the 1950s, the Cosumnes River supported an
average annual run of approximately 5,000 fall-run

impoundments in the Cosumnes River watershed,
although several agricultural diversions are located

chinook salmon. During recent years, it has been

between Michigan Bar and Thornton. Due to the low estimated that the average annual run consists of a

elevation of its headwaters, the river receives most of
few hundred fish. The river has limited gravel areas
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suitable for chinook salmon spawning but provides dam has two fishways but their design is deficient by
good rearing conditions for juvenile salmon, present standards. In addition, there are 157
Spawning areas are located between Michigan Bar registered appropriative water rights on the river.
and Sloughhouse. Chinook salmon have been Most water is diverted out of the river from the first
observed in the 40 miles of stream from the mouth to rains in the fall through early summer. This is the
Michigan Bar. A natural migration barrier is located period when fall-run chinook salmon most need high
upstream from Michigan Bar. flows.

5 Groundwater pumping is apparently the cause of a
significant decline in the local groundwater table.
This decline is responsible for the number of days of
very little to no flow in the Cosumnes River,
increasing from 82 days for water years 1942 through
1961 to 104 days for 1962 through 1982. Daily
average flow data for the lower Cosumnes River have
not been available since 1982, and the present

01~60 1~5 1970 1975 1980 1985 1990 1~05               number of low to no flow days is probablyvery

Fall-run Chinook Salmon Returns to the greater. The decline in the groundwater table in the
Cosumnes River, 1960-1999 (CDFG 1999). vicinity of the Cosumnes River and the increased days

of very little to no flow limit access to the river by
Low natural streamflow in summer and fall, fall-run chinook salmon as they enter, or try to enter,
particularly in low rainfall years, is the primary factor the river in October and November.
limiting the salmon run size in the Cosumnes River.

Other factors anadromous fish inlimiting productionIn many years, the early portion of the run
experiences difficulty negotiating the shallow bar and this ecological management zone include streambed

shoal areas, as well as high water temperatures. Only incision and loss of spawning gravel due to the effects

durii~g and of levees, blocked upstream fish passage at smallnormal wet wateryearsare winterand
spring flows usually adequate for juvenile salmon dams, entrainment of young salmon at water

emigration. Typically, 35 miles of the river between diversions, general climatic variations, oceanic

Twin Cities Road and Highway 16 are dry during the conditions, and commercial and recreational fish

summer to early fall months, harvest.

Historically, the Cosumnes River overflowed its Opportunities to restore fall-run chinook salmon in
the Cosumnes River are present. The major limitingbanks and deposited sediments, primarily sand,

which formed natural levees. The area downstream of
factor is low or no flows in the lower river during the

Wilton Road also had a mosaic of riparian (waterside) early upstream migration period (late September and

forest and freshwater wetlands, whereas October). In years when winter rains are late oremergent
today, only remnant stands of valley oak woodlands lacking, salmon are not able to swim up the river and

remain, spawn.

,The value of the Cosumnes River floodplain isPresently,the lowerCosumnesRiverbetweenDillard
Road and Twin Cities Road is extensively leveed,

becoming more apparent as recent studies have found

Levees extend 15.8 miles along the right bank (facing splittail and juvenile chinook salmon utilizing that

downstream) and more than 3.6 miles along the left
important habitat.

bank. The lower Cosumnes River area also provides

There are no water storage reservoirs on the wintering habitatforgreatersandhillcranes, roosting
and foraging habitat for Swainson’s hawk, andmainstem Cosumnes River, and streamflows are
terrestrial and aquatic habitat for giant garter snakealtered primarily due to numerous small water

diversions. There is one diversion dam (Granlees and western pond turtle.

Diversion Dam) on the river, located approximately conditionsRiparianhabitatand channel affectedare
1 mile upstream from the Highway 16 crossing. This by an extensive system of private levees along the
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lower Cosumnes River that are set close to the active
channel. These levees are substandard and were Unimpaired Monthly Average Flow
breached in 14 locations during the January 1997
flood. Levee and channel maintenance often requires
riparian vegetation removal. 3000

MOKELUMNE RIVER ECOLOGICAL
2500

MANAGEMENT UNIT ~2ooo
"~" 1500

The Mokelumne River, the largest eastside Delta o
tributary, drains approximately 661 square miles,

,7 1000

with its headwaters at 10,000 elevation feet on the 500
Sierra Nevada crest. Downstream of the town of 0
Thornton, the river splits into the North and South J F M A M J J A S O N D
Fork channels. The Delta Cross Channel and
Georgiana Slough divert water from the Sacramento ~_°] NormalYear ~ Dry Year

Riverinto SheNorth ForkMokelumneRiverchannel. Mokelumne River Unimpaired Streamflow at Pardee, 1972-1992
The river enters the lower San Joaquin River (Dry year is the 20th percentile year; normal year is the
northwest of Stockton. The median historical 50th percentile or median year.)

unimpaired runoff is 696,000 acre-feet (a~), with a
range of 129,000 to 1.8 million af. inflows range from 4,000 to 6,000 cfs from January

through June, but from only 200 to 500 cfs in
The Mokelumne River has had a long history of water August and September. In driest years, inflows peak
development. Three major impoundments in the at only 600 to 1,000 cfs in April and May, while
watershed, with a combined storage capacity of more summer and fall inflows are 0 cfs, and winter inflows
than 750,000 af(Camanche, Pardee, and Salt Springs are only 30 to 150 cfs. Typical average monthly
reservoirs), now control releases to the lower spring inflows in dry and normal years range from
Mokelumne River. In 1929, East Bay Municipal 500 to 2,500 cfs.
Utility District (EBMUD) constructed Pardee
Reservoir and the Mokelumne Aqueduct to supply Pardee and Camanche Dams have markedly changed

water to 1.2 million people living in 20 cities and 10 streamflow in the lower Mokelumne River below

unincorporated areas in Contra Costa and Alameda Camanche Dam. Winter and spring flows have been

counties. The reservoir has a capacity of 197,590 af greatly reduced in all but high rainfall years, while

and the aqueduct can carry about 500 cfs from summer and fall flows have increased. Flows in years

Pardee Reservoir. Camanche Dam, constructed in
1964 by EBMUD, is now the upstream boundary for Historical Monthly Average Flow
anadromous fish migration.

Camanche Reservoir, with a capacity of 0oo
approximately 417,120 af, provides seasonal storage
for downstream diversions and instream flows. 500 ,

Downstream of Camanche Reservoir, developments
~400include both hydroelectric and irrigation facilities. At ~" 300

Lodi, the Woodbridge Diversion Dam supplies water
,7o 200 ~’ ~ ’

to the eastern Delta agricultural area.
100

The natural Mokelumne River stream flow pattern is
typical of streams in the central Sierra, with high 0 J F M

spring flows, very low summer and fall flows, and
moderate winter flows. Total annual inflow also ~ Normal Year [] Dry Year
varies greatly. Peak inflows occur in April and May.

Mokelumne River Flow bc!o~ Camanche Dam, 1972-1992In years with the highest rainfall, average monthly (Dry year is the 20th percentile year; normal year is the
50th percentile or median year.)
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I
with the highest rainfall range from 1,400 to 2,800 these species. Before the completion of Camanche
cfs in summer and fall, and from 2,700 to 5,100 cfs Dam in 1964, chinook salmon spawned primarily

I in winter and spring. In driest years, spring and between the town ofClements and the canyon about
summer flows range from 120 to 250 cfs, while fall 3 miles below Pardee Dam, with a few fish spawning
and winter flows range from 30 to 90 cfs. upstream in the canyon below Pardee Dam and

Spring flows in dry years have declined from the 400
downstream between Clements and Lockeford.

to 1200 cfs range to the 100-300 cfs range. Normal Mokelumne River chinook salmon and steelhead
rainfall year spring flows have declined from the populations have failed to consistently achieve

i 1,400 to 2,600 cfs range to the 200-500 cfs range, population levels believed possible following the
completion of Camanche Dam. The fall-ran chinook
salmon population reached a peak of slightly more

Historical Monthly Average Flow
than 11,000 in 1983, but declined to less 410

....... spawners in 1991. (Note: The 11,000 spawner

350 -;" | estimate is not considered a reliable estimate as it was

I 300 the result of an extrapolation of a hatchery vs
¯ ~ ~-- ................... ~ naturally spawning chinook escapement regression

~250
line.) Since the 1987 through 1992 drought, the

~2oo population rebounded to about 10,000 spawners in

I o~ ~5o 1997.
" 100

50 4/I 12

0 -" - ~ ~ T---"--q-- lO

J F M A M J J A S O N D

-÷~ Normal Year    ~ Dry Year

Lower Mokelumne River Flow at Woodbridge, 1972-1992
(Dry year is the 20th percentile year; normal year is the 2

50th percentile or median year.)
0I Irrigation diversions along the Mokelumne River 1960 1965 1970 1975 1980 1985 1990 1995

below Camanche Dam reduce the flow in the river Fall-run Chinook Salmon Returns to the
during the irrigation season, typically late March Mokelumne River, 1960-1999 (CDFG 1999).

I through October. The largest diversion is at
Woodbridge Diversion Dam near Lodi, Presently, the majority of salmon spawning takes

approximately 15 miles upstream from the Delta. place in the 5 miles between Camanche Dam and

I Streamflow below Woodbridge Diversion Dam is low Mackville Road, with 95 % of the suitable spawning

in all but wet years, whiCh is similar to the historic habitat within 3.5 miles of the dam. Instream flow

flow pattern in the lower Mokelumne River in late releases following the completion of Camanche Dam

i summer and fall. In driest years, monthly average
flows range from 5 to 40 cfs. Average monthly flows
in dry years range from 20 to 80 cfs. In normal flow 7

years, spring and summer flows range from 50 to 100 8 ..........................................

I cfs. Fall flows in r~ormal to wet years range from 5

approximately 200 to 800 cfs.

Fall-run chinook salmon and steelhead occur in the
Mokelumne River below Camanche Dam. American

2

shad and striped bass also occur in the river below i

Woodbridge Irrigation Dam. Highly variable flow °1~0 1965 19~0 1975 190o l~S 10o0 1~o5

I Fall-run Chinook Salmon Returns to the Mokelumne River
and habitat conditions in the lower river have
resulted in widely varying population levels of all Fish Installation, 1964-1999, (CDFG 1999).

I
~ c./~j)
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provided insufficient habitat for anadromous fish upon the results of fisheries monitoring studies
spawning, rearing, and outmigration. Water conducted since I991, EBMUD has seen no evidence
temperature in the Mokelumne River below that rearing habitat is limiting in the lower
Camanche Dam, which is important for steelhead Mokelumne River. Spawning habitat for chinook
rearing, changes downstream because of flow releases salmon and steelhead is limited below Camanche
from the dam. Dam, because gravel transport down the river has

been disrupted by Camanche and Pardee Dams. Also,
The California Department offish and Game (DFG) the stream channel has become armored in a few
(1993) recommended substantial increases in flow places, but the presence of salmon redds in the same
releases, with specific monthly flows in wet, normal, locations year after year suggests that armoring is a
and dry years ranging from approximately 100 cfs to minor problem. The river supported 3,892 chinook
450 cfs, along with temperature objectives during the salmon spawners in 1996 and gravel restoration since
summer steelhead rearing period. The U.S. Fish and 1990 has increased the carrying capacity by 300
Wildlife Service (USFWS 1997) recommended spawning female salmon (Setka 1997). Rearing
evaluation of spring flows to assist the outmigration habitat suffers from a lack of riparian shade
of juveniles. USFWS (1997) also recommended vegetation and cover. There has also been a
improving fish passage at Woodbridge Dam and significant loss of riparian and riverine aquatic
replenishing spawning gravels. However, neither flow vegetation along the lower river. In many years,
recommendation was based on modeling results that including dry years, water temperatures are purposely
considered water supply, water quality, and water increased by drawing water off the epilimnion to
temperatures, provide optimum salmonid rearing temperatures

EBMUD prepared a comprehensive management downstream of Camanche Dam. This is done to

plan for the lower Mokelumne River in 1992 that increase growth rates and speed smoltification so

includes additional instream flows and non-flow chinook salmon will move through the Delta before

enhancement components. The Plan was being affected by high late spring water temperatures

implemented voluntarily by EBMUD in 1993 and in the Delta.

the Plan was further improved by implementing As mitigation for the loss of spawning habitat
components of the Joint Settlement Agreement between Camanche and Pardee Dams, EBMUD
among EBMUD, CDFG, and USFWS in 1998. constructed a hatchery below Camanche Dam. The

Unscreened or poorly screened diversions along the river below the hatchery was expected to provide

lower Mokelumne River contribute to the poor habitat for 5,000 chinook salmon and the hatchery

salmon and steelhead production on the river, would produce 100,000 steelhead. From 1964

Juvenile salmon and s{eelhead losses occur at the through 1988, the hatchery received an average

Woodbridge Irrigation District water diversion at annual return of 490 adult salmon and 28 adult

Woodbridge Canal due to inadequate screening. The steelhead. This has improved in recent years with an

North San Joaquin Water Conservation District average annual hatchery return of 1,528 chinook

diversion, the second largest single diversion below salmon during 1989-1996.

Camanche Dam, is unscreened. There are also
CALAVERAS RIVER ECOLOGICAL

numerous unscreened small irrigation diversions on
the lower Mokelumne River. MANAGEMENT UNIT

Woodbridge Dam also provides conditions for The Calaveras River enters the San Joaquin River at

predators, such as birds, squawfish, and striped bass, Stockton, draining approximately 362 square miles in

to prey on juvenile salmonids that pass downstream the foothills south of the Mokelumne River with an

over the dam or through the fish ladder. The dam average annual runoff of 166,000 af. The river flows

also impedes upstream adult salmon and steelhead through Stockton and enters the San Joaquin River
channel in the Delta. The ecological unit includes thepassage,
lower Calaveras River from New Hogan Dam to the

The amount and condition of spawning and rearing confluence with the lower San Joaquin River.
habitat below Camanche Dam may limit the chinook
salmon and steelhead populations, although based

~ ~
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Flows on the Calaveras River are controlled by New Historical flow data below New Hogan Dam indicate
Hogan Dam, constructed in 1964 by the U.S. Army a shift of the natural runoff pattern to irrigation
Corps of Engineers (Corps) and operated by the U.S. season releases from May through September, with a
Bureau of Reclamation (Reclamation). The slight decrease in the average flow (220 cfs) caused by
conservation yield from the reservoir, with a gross evaporation and upstream diversions. Because of the
pool capacity of approximately 325,000 af, is relatively large capacity of New Hogan reservoir,
contracted for municipal and agricultural use to non-irrigation releases (spills) are confined to wet
Calaveras County Water District and Stockton East years. In the highest rainfall years, average monthly
Water District. The dam and reservoir are located in flows range from 1,400 to 2,800 cfs from November
western Calaveras County near the town of Valley through April. Irrigation season releases generally
Springs. range from 150 to 250 cfs, except in the driest years,

when releases only average 60 to 80 cfs from May
The Calaveras River drainage is almost entirely below through August. Non-irrigation season minimum
the effective average snow level; therefore, the area flows are generally 30 to 90 cfs, except in drier years,
receives runoff primarily as rainfall. About 93% of when they average only 30 cfs or less.
the runoffoccurs from November to April. The valley
portion of the river historically experienced frequent
periods of low or no flow in late summer and early Historical ...........Monthly Average Flow Ifall. However, deep pools in the approximately 6-
mile reach from the dam to the town of Jenny Lind
now provide suitable summer holding areas for

250

salmon and resident trout in all but the driest years. 200

The monthly unimpaired flow pattern for the river is ~ls0 !
typical of Sierra foothill streams, with most rainfall

~ioo qcoming in winter. Streamflow varies considerably
from year to year with rainfall variations. The aver~age 50 ~
annual streamflow is 240 cfs with the peak average
monthly flows of 3,000 cfs in winter of wettest years. 0 --~:--~ ~ ’ ~ --~ ~ -~-

Summer and early fall flows are very low, and the a F M A M d J A 80 N D

channel is dry from July through October in low ~ Normal Yaar ~ Dr,/Yaar
rainfall years.

Lower Calaveras River Streamflow below New Hogan Dam, 1970-
1990 (Dry year is the 20th percentile year; normal year is the 50th

Unimpaired Monthly Average Flow percentile or median year.)

I Although winter-run chinook salmon were known to

500 _~/ occur irregularly in the Calaveras River, this stock is
not a focus of restoration in this ecological

400 management zone. The Ecosystem Restoration

~300 Program (ERP) focuses on restoring or re-creating

~ 200 stream channel meander, and riparian and riverine
.//

ecological processes that support sediment supply,

100 aquatic habitat and eliminating or reducing stressors.
, Together, the actions proposed for the Calaveras

0 ~--~-~ ~ ~ , ~ ~       ~ River Ecological Unit will benefit fall-run chinook
J F M A M J J A S O N D salmon and other fish, wildlife, and plant resources.

New Hogan Dam operations have increased the
~ Normal Year ~ Dry Year frequency of salmon runs intomaYthe Calaveras River,

Calaveras River Unimpaired Streamflow despite no requirements for minimum flow releases.
at Jenny Lind, 1970-!990 Since the completion of the New Hogan project,

(Dry year is the 20th percentile year; normal year is the
50th percentile or median year.) returns of winter-run chinook salmon to the river

were documented in 1972, 1975, 1976 (tidewater
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only), 1978, 1982 (tidewater only), and 1984. migration corridors are improved for aquatic and
Physical habitat conditions are adequate for salmon terrestrial species; and riparian and stream channel
spawning and rearing, which includes abundant habitats are restored.
spawning gravel and a dense riparian canopy.
Streamflow is the principal limiting factor. The vision focuses on improving streamflows and

stream channel and gravel recruitment processes
Another limiting factor is loss of juvenile salmon into needed to support habitat for anadromous salmonids
water diversions downstream of New Hogan Dam. and other fish species. It also focuses on restoring
Stockton East Water District’s diversion is presently tidal wetlands, floodplains, seasonal floodplain
unscreened. There are several other unscreened inundation, and natural flood regimes. On the lower
diversions along the river. Mokelumne River, restoration will focus on habitat

for fall-run chinook salmon and steelhead. On the
Diversion channels that carry Calaveras River water Calaveras River, the emphasis will be on providing
and act as migratory routes for salmon below Bellota the opportunity for fall-run chinook salmon tospawn
Dam include the original Calaveras River channel, successfully and providing juveniles the opportunity
Mormon Slough, and the Stockton Diverting Canal. to emigrate from the system successfully. On the
In some years, typically in March, partial or complete Cosumnes River, the focus will be on restoring
blockage of adult salmon migration coincides with floodplain processes, seasonally flooded habitat, tidal
placing approximately 30 temporary irrigation dams

wetlands, splittail and chinook salmon rearing
in these channels. Adult salmon are prevented from habitat, sandhill crane habitat, and establishing an
reaching deep pools and spawning gravel above extensive riparian and riverine aquatic corridor.
Bellota Dam and are subject to poaching below the Throughout the basin, restoring and protecting a
flashboard dams. Two of the diversion structures, self-sustaining, diverse riparian community will be
Clements Dam and Cherryland Dam, have been emphasized to maintain nutrient and woody debris
identified as barriers to salmon movement. The input to the aquatic system, enhance bank stability
Bellota Dam (weir) blocks upstream salmon migrants

and stream shading, and provide valuable habitat for
at flows below approximately 200 cfs. a variety of wildlife species.

VISION FOR THE ECOLOGICAL The ERP envisions that the fish, wildlife, and riparian
MANAGEMENT ZONE needs of the East Delta Tributaries Ecological

Management Zone will be met and an acceptable
The vision for the" Eastside Delta Tributarieslevel of ecosystem health will be achieved when the
Ecological Management Zone is to improve the following visions have been satisfactorily attained.
values of the rivers and riparian zones as fish and
wildlife corridors from the delta to the upland and VISIONS FOR ECOLOGICAL
upstream habitats; restore tidal wetlands; create and MANAGEMENT UNITS
maintain permanent freshwater marshes, seasonal
wetlands, floodplain habitat, spawning areas for COSUMNES RIVER ECOLOGICAL
splittail, and rearing, spawning, foraging habitat for MANAGEMENT UNIT
fall-run chinook salmon and steelhead, habitat for the
giant garter snake. Elements to reach this vision The vision for the Cosumnes River Ecological Unit is

include improved streamflow patterns and water to restore floodplains, seasonally flooded habitat, tidal
temperatures, reconnecting the river with its wetlands, splittail and chinook salmon rearing
floodplain, restoring riparian and riverine aquatic habitat, sandhill crane habitat, and a riparian plant
habitat, reducing loss of salmon and steelhead and community. The fall-run chinook salmon population
other young fish at unscreened diversions, and can be sustained through improvements in

reducing fish passage problems at diversion dams. streamflow, channel and floodplain morphology,
Ecological health will be attained when levees are spawning and rearing habitat, fish passage at
modified to allow seasonal floodplain inundation; diversion dams, and reducing losses to unscreened
chinook salmon and steelhead populations reach diversions and illegal harvest.
target levels; habitat is improved for resident native
fishes, sandhill cranes, and migratory waterfowl;
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I
The vision for the Cosumnes River includes improved MOKELUMNE RIVER ECOLOGICAL
streamflow and riparian habitat, modified floodplain MANAGEMENT UNIT
and channel conditions, reduced fish passage
problems and unscreened diversions. These actions The vision for the Mokelumne River Ecological Unit

will improve habitat conditions for fall-run chinook is to support self-sustaining fall-run chinook salmon
salmon and other wildlife species. The flow regime is and steelhead populations by improving streamflows,I factor the riparian and SRA habitat, natural sediment supplythe primary affecting sizeof the Cosumnes
River salmon run. In drier years, the early portion of and gravel recruitment, and fish passage; reducing
the run experiences difficulty negotiating the shallow predation and illegal harvest; eliminating unscreened

I bar and shoal areas, and poorly screened diversions; and improving and
upgrading hatchery facilities and management

Although there are only minor water storage strategies.

i reservoirs on the Cosumnes River, streamflows are
reduced by numerous small water diversions and the The vision for the Mokelumne River includes

lowering groundwater table. Most water is diverted improved streamflow, gravel recruitment, floodplain

from the first rains in the fall through early summer, configuration, fish passage, salmon spawning and

I coinciding with instream flow needs for fall-run rearing habitat, riparian habitat, screening of
chinook salmon. Minimum instream flow during the diversions, and enforcement of fishing regulations.

salmon spawning and rearing season may be needed. Under this vision, the Mokelumne River would better

I Additional streamflow is needed in dry and normal support naturally spawning steelhead trout, fall-run
years to ensure survival of downstream migrating chinook salmon, American shad, and resident native
juvenile salmon, fishes. For the Mokelumne River, this means

i improving flows from spring through fall below
Also important to restoration will be removing Camanche and Woodbridge dams. Higher and more
existing levees and constructing set back levees, natural flows will help steelhead move upstream
implementing improved land management and during the late fall and early winter. Higher flowsI livestock grazing practices along stream/riparian will benefit downstream juvenile fall-runmigrating
zones, fish passage improvements at small dams, chinook salmon and steelhead, as well as juvenile
screening water diversions, and improving gravel salmon and steelhead migrating out of the

I recruitment and riparian habitats. Sacramento and San Joaquin Rivers and their

Riparian and aquatic habitat quality and distribution tributaries through the Delta. These flows will also

will be improved by expanding the width of the river benefit stream channel and riparian vegetation

I floodplain through a program of levee setbacks. In processes in the lower river, which in turn will benefit

combination with other efforts to improve floodplain the fish.

safety and levee management on the lower Cosumnes Habitat improvements in the lower Mokelumne

I River, levee setbacks will allow natural river River will improve natural productionofthesesame
meanders to form and associated habitats to thrive, anadromous fish. Improved spawning habitat will
Greater floodplain width between levees reduces the increase young salmon and steelhead production.

i need for channel straightening and bank armoring at Improved stream channel and riparian vegetation will
the expense of aquatic and riparian habitat. Flood- increase juvenile salmon and steelhead survival.
plain land could continue to be farmed within the Floodplain stream channel and habitat improvements
levees, or conservation easements could be acquired will also benefit salmon and steelhead by providingI to expand riparian forest and seasonal wetland valuable seasonalrearinghabitat.
habitats along the river.

CALAVERAS RIVER ECOLOGICAL
Sandhill crane roosting and foraging habitat in the
lower Cosumnes River will be protected by land MANAGEMENT UNIT

acquisition through in-fee purchase or easement. The vision for the Calaveras River Ecological Unit is

I to restore and maintain important ecological
processes that support a sustainable migration
corridor for fall-run chinook salmon and other

I
~ ~
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terrestrial and aquatic species and their upstream The vision is that floodplains along the Cosumnes,
habitat. Mokelumne, and Calaveras rivers will be expanded,

reconnected to their channels, and seasonally
The vision for the Calaveras River includes improved inundated by increased stream flows. These actions
streamflow, gravel recruitment, floodplain will support natural riparian regeneration and
configuration, fish passage, riparian and stream nutrient input to the Delta and help create seasonal
channel habitat, screening of diversions, and habitat for splittail spawning and the rearing and
enforcement of fishing regulations. Proper conditions emigration of juvenile fish.
will maintain more consistent fall-ran chinook runs.

CENTRAL VALLEY STREAM
Restoring instream flows adequate to maintain TEMPERATURES: High stream temperatures limit
anadromous fish habitat will be the focus element, or interrupt the natural life cycle of aquatic
Maintaining an adequate water temperature regime, organisms. The vision is that water temperatures
improving fish passage at irrigation dams, and below major dams will be suitable for maintaining
reducing entrainment at water diversions will also be important aquatic organisms and biological functions,
important, such as chinook salmon and steelhead spawning, egg

Physical habitat conditions are adequate for salmon development, and fry and juvenile rearing and

spawning and rearing, including abundant spawning emigration.

gravel and a dense riparian canopy. With
VISIONS FOR HABITATSappropriately timed flows and other improvements,

fall-run chinook salmon could be maintained more SEASONAL WETLAND HABITAT: The vision is
consistently, that increased seasonal flooding of leveed lands, use

of the Zones natural flood detention capacity,
VISIONS FOR ECOLOGICAL protection and enhancement of existing wetlands,

PROCESSES and development of cooperative programs with local
landowners will contribute to increased habitats for

CENTRAL VALLEY STREAMFLOWS: Instream waterfowl and other wetland dependent fish and
flows are inadequate and need to be supplemented wildlife resources such as shorebird, wading birds,
where possible, consistent with existing agreements,

and the giant garter snake.
Increased flows would help restore ecological
processes and functions that maintain habitats for RIPARIAN AND RIVERINE AQUATIC
important aquatic and terrestrial species. The vision HABITATS: Riparian plant communities are
is that instream flows will be at levels and mimic important to a healthy ecosystem and contribute in
natural flow regimes that support restored ecological many ways to sustaining fish and wildlife
processes and functions that maintain important fish, populations. The vision is to restore diverse, self-
wildlife, and plant communities and their habitats, sustaining riparian and shaded riverine aquatic

habitat along the lower reaches of the Cosumnes,
COARSE SEDIMENT SUPPLY: The input of Mokelumne, and Calaveras rivers.
sediments into the riverine systems below major dams
is inadequate to maintain ecological health. The FRESHWATER FISH HABITAT: Freshwater fish
vision is that gravel recruitment, transport, and habitat is an important component needed to ensure
cleansing processes will be restored, reactivated, or the sustainability of resident native and anadromous
supplemented to a level that supports habitat for fish species. The streams of the Eastside Delta
anadromous and other native fish populations and Tributaries Ecological Management Zone are typical
sustains self-regenerating riparian and riverine plant of a fall chinook salmon spawning stream (Moyle and
communities. Ellison 1991). The quality of freshwater fish habitat

in these streams will be maintained through actions
NATURAL FLOODPLAIN AND FLOOD directed at streamflows, coarse sediment supply,
PROCESSES: Natural river-floodplain interaction stream meander, natural floodplain and flood
has bee.n impaired by the construction of dams and processes, and maintaining and restoring riparian and
levees. This seasonal inundation is needed to promote

riverine aquatic habitam:
ecological health and restoration of important species.

~ ~
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I
ESSENTIAL FISH HABITAT: The Mokelumne,            VISIONS FOR SPECIES
Cosumnes, and Calaveras rivers have been identified

I as Essential Fish Habitat (EFH) based on the SPLITTAIL: The visionforsplittail is to recover this

definition of waters currently or historically accessible federally listed threatened species. The vision is to

to salmon (National Marine Fisheries Service 1998). contribute to splittail restoration by improving the

i Key features of EFH to maintain or restore in these riparian and stream meander corridors and natural

streams include substrate composition; water quality; floodplains along the Cosumnes and Mokelumne
water quantity, depth and velocity; channel gradient Rivers. The value of the seasonal habitat will be

and stability; food; cover and habitat complexity; improved by late-winter and early-spring streamflows

i space; access and passage; and flood plain and habitat to provide attraction flows for spawning adults and

connectivity, increased spawning habitat.

VISION FOR REDUCING OR CHINOOK SALMON: The vision for chinook
salmon is to recover all stocks presently listed or

ELIMINATING STRESSORS proposed for listing under ESA or CESA, achieve

WATER DIVERSIONS: The vision is to contribute naturally spawning population levels that support

to adult fish survival and return by reducing the loss andmaintain commercialand andinlandocean ocean

of juvenile aquatic organisms into water diversions recreational fisheries, and that use fully existing and

and lessen the impact of water diversion on the restored habitats. The vision is to assist in fall-run

I elevation of the water table, chinook salmon restoration by:

DAMS AND OTHER STRUCTURES: The vision improving streamflows for passage, spawning,

is to contribute to restoring chinook salmon and rearing, and emigration,

I steelhead by improving up- and downstream fish ¯ improving gravel recruitment,
passage at diversion structures.

¯ providing water temperatures needed for

I INVASlVE RIPARIAN AND MARSH PLANTS: successful egg incubation and rearing,
The vision is to support riparian regeneration by
controlling invasive (non-native) plants so that they ¯ increasing riparian and riverine aquatic habitat,

i do not impair efforts to restore natural riparian and ¯ reducing or eliminating unscreened diversions
riverine plant communities,

and sources of contaminants, and
PREDATION AND COMPETITION: The vision is

I to contribute to restoring naturally spawning chinook
¯ operating Mokelumne River Fish Facility to

salmon and steelhead populations by modifying
improve and protect naturally spawning fish.

hatchery practices and instream structures to reduce STEELHEAD TROUT: The vision for steelhead
rates at which juvenile salmonids fall prey to trout is to recover this species listed as threatened
predators, under ESA and achieve naturally spawning

CONT/~INANTS: The vision is to reduce fish and
populations of sufficient size to support inland
recreational fishing and that use fully existing and

wildlife losses due to pesticides, hydrocarbons, heavy
restored habitats. The vision is to assist in ofsteelhead

metals, and other toxins and contaminants. trout restoration by:

HARVEST OF FISH AND WILDLIFE: The visioni is to contribute to restoring important resident,
¯ improving streamflows for passage, spawning,

estuarine, and anadromous fish species by managing
rearing and emigration,

legal and illegal harvest to protect naturally spawning ¯ improving gravel recruitment,
fish.

¯ providing water temperatures neededfor
AJ:ITIFICIAL PROPAGATION OF FISH: The successful egg !ncubation and rearing,
vision is to improve and balance natural chinook
salmon and steelhead production in the Mokelumne ¯ increasing riparian and riverine aquatic habitat,

River with hatchery produced populations.
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¯ reducing or eliminating unscreened diversions, CALIFORNIA TIGER SALAMANDER: The vision
sources of contaminants, and for the California tiger salamander is to maintain

existing populations of this Federal candidate species
¯ operating Mokelumne River Fish Facility to in the Bay-Delta. Protecting and restoring existing

improve and protect naturally spawning fish. and additional suitable aquatic, wetland, and

NATIVE RESIDENT FISH SPECIES: The vision floodplain habitats and reducing the effect of other

for resident fish species, including hitch and factors that can suppress breeding success will be

hardhead, is to increase their abundance and critical to the recovery of the California tiger

distribution by implementing actions to improve salamander.

stream channel, floodplain, and riparian processes. WESTERN SPADEFOOT: The vision for the

LAMPREY: The vision for Pacific and river lamprey western spadefoot is to maintain this California

is to maintain the diversity, distribution and species of special concern in the Bay-Delta.

abundance of these species. Protecting and restoring existing and additional
suitable aquatic, wetland, and floodplain habitats and

WHITE STURGEON: The vision for white sturgeon reducing the effect of other factors that can suppress
is to maintain and restore population distribution and breeding success will be critical to the recovery of the
abundance to historical levels and support a sport western spadefoot.
fishery. Improved flows and stream channel and
floodplain processes will benefit sturgeon populations SWAINSON’S HAWK: The vision for Swainson’s

through improved habitat and food supply. Higher hawk is to contribute to the recovery of this State-

peak late winter and spring flows will provide listed threatened species. The vision for Swainson’s

attraction for adult sturgeon moving upstream from hawk is that actions in the Eastside Delta Tributaries

the lower rivers, Delta, Bay, and ocean. Stream Ecological Management Zone to improve nesting and

channel improvements will provide greater amounts foraging habitat will contribute to overall species

and improved quality of spawning and early rearing recovery.

habitat. GREATER SANDHILL CRANE: The vision for the

GIANT GARTER SNAKE: The vision for giant greater sandhill crane is to contribute to the recovery

garter snake is to contribute to the recovery of this of this California species of special concern. The vision

State and federally listed threatened species in order includes contributing to their recovery by improving

to contribute to the overall species richness and foraging and resting habitat.

diversity. The vision for giant garter snake is to WESTERN YELLOW-BILLED CUCKOO: The
maintain or expand existing populations by vision for the western yellow-billed cuckoo is to
improving stream channel, floodplain, riparian contribute to recovery of this State-listed endangered
processes, and reducing predator species, species. Improvements will result from efforts to

WESTERN POND TURTLE: The vision for the protect, maintain, and restore riparian and riverine

western pond turtle is to maintain and restore their aquatic habitats throughout the Eastside Delta

abundance and distribution by maintaining or Tributaries Ecological Management Zone.

expanding existing populations by improving stream NEOTROPICALr MIGRATORY BIRDS: The vision
channel, floodplain riparian processes, and reducing for the neotropical migratory bird guild is to restore
predator species, and maintain healthy populations of neotropical

CALIFORNIA RED-LEGGED FROG: Tl~e vision migratory birds through restoring habitats on which

for the California red-legged frog is to maintain they depend. Protecting existing and restoring

populations of this federally listed threatened species, additional suitable wetland, riparian, and grassland

Protectingexistingand restoringadditionalsuitable habitats will be critical to maintaining healthy

aquatic, wetland, and riparian habitats and reducing neotropical migrant bird populations in the Eastside

mortality from non-native predators will be critical to Delta Tributaries Ecological Management Zone.

achieving recovery of the California red-legged frog. Large-scale restoration of nesting habitats will help
reduce nest parasitism and predation by creating

|
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habitat conditions that render neotropical birds less COSUMNES RIVER PROJECT
susceptible to these stressors.

The Cosumnes River Project is a multi-agency effort
WATERFOWL: The vision for waterfowl is to to restore and protect the Cosumnes River ecosystem.
maintain and restore healthy populations at levels The Cosumnes River Project encompasses 37,000
that can support consumptive (e.g., hunting) and acres including Staten Island, the McCormack-
nonconsumptive (e.g., birdwatching)uses. Many Williamson Tract, and the lower Cosumnes
species of resident and migratory waterfowl will floodplain, vernal pools, grasslands, and blue oak
benefit from improved aquatic, wetland, riparian, and woodland. Partners in this effort include The Nature
agricultural habitats. Increase use of the Eastside Conservancy, Bureau of Land Management, County
Tributaries Ecological Management Zone. Improved of Sacramento, Department of Water Resources,
seasonal wetlands and floodplain/stream interactions Department of Fish and Game, State Lands
will be beneficial not only to waterfowl but other fish Commission, Ducks Unlimited, Environmental
and wildlife resources. Protection Agency, Wildlife Conservation Board, and

the American Farmland Trust. Actions sponsored by
PLANT SPECIES AND COMMUNITIES: The

the Cosumnes River Project will complement efforts
vision for plant species and communities is to protect
and restore these resources in conjunction with efforts

undertaken by the ERPP to restore ecological health

to protect and restore wetland and riparian and
of the Cosumnes River Ecological Unit.

riverine aquatic habitats. This vision includes such CENTRAL VALLEY PROJECT
key communities as floodplain dependent species IMPROVEMENT ACT
such as California hibiscus, button-bush thickets, and
native grasslands. Restoring and maintaining ecological processes and

functions in the Eastside Delta Tributaries Ecological
INTEGRATION WITH OTHER Management Zone will augment other important

RESTORATION PROGRAMS ongoing and future restoration efforts for the zone.
The program proposed by the CVPIA will

Attaining the vision for the Eastside Delta Tributaries complement efforts of the USFWS’ Anadromous Fish
Ecological Management Zone includes near-term Restoration Program. The goal of the program is to
funding and implementing actions to achieve the double the average number of anadromous fish that
targets. This includes managing water project was produced naturally in the system from 1967
operations, purchasing in-title or land easements through 1991.
from willing sellers, cooperatively developing and
implementing a phased fish CALFED BAY-DELTA PROGRAMscreening program,
acquiring and placing gravel in the stream channel, CALFED has funded eight ecosystem restoration
and the performing engineering feasibility and design projects in the Eastside Delta Tributaries Ecological
studies to improve fish passage at diversion

Management Zone. One of the more significant
structures,

projects is the design and construction of fish screens

Along with the near-term actions, the vision includes and ladders at the Woodbridge Irrigation District

and of and diversion on the Mokelumne River.cooperation support existingecosystem
species restoration efforts and programs. Parallel
efforts include developing and integrating local land SALMON, STEELHEAD TROUT AND

use plans that embrace and foster the objectives of ANADROMOUS FISHERIES

ERPP. PROGRAM ACT (SB 2261)

Long-term efforts that will enhance the vision for the The vision will also help the DFG reach its goal of
Eastside Delta Tributaries doubling the number of anadromous fish thatEcologicalManagement were
Zone and provide durable ecosystem restoration produced in 1988.
involve developing and implementing watershed
management plans by land use agencies and
evaluating flood management options.
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JOINT SETTLEMENT AGREEMENT LINKAGE TO OTHER
BETWEEN EAST BAY MUNICIPAL ECOLOGICAL MANAGEMENT

UTILITY DISTRICT, U.S. FISH AND ZONES
WILDLIFE SERVICE, AND

CALIFORNIA DEPARTMENT OF FISH The ecosystem health of the Eastside Delta
Tributaries Ecological Management Zone depends on

AND GAME                        conditions in the Sacramento-San Joaquin Delta

This agreement protects and maintains the purpose Ecological Management Zone. Because these

of the EBMUD’s Mokelumne River Project, protects tributaries are directly linked to the Delta, stressors

the anadromous fishery and lower Mokelumne River there (entrainment, water quality) have a significant

ecosystem, and encourages cooperative action to effect on resources, such as anadromous fish, in this
achieve and maintain the objectives. The agreement zone. Conditions in San Francisco Bay and the Pacific

contributes to the overall effort to improve the Ocean can also have a significant effect on

ecological health of the Mokelumne River Ecological anadromous fish.

Unit by establishing a $2 million partnership fund, Reducing or eliminating stressors in the downstream
encouragingvoluntaryparticipationof localinterests, ecological management zones will be important in
establishing a lower Mokelumne River stakeholders

restoring healthy fish and wildlife communities in the
group, and recommending ecosystem protection and Eastside Delta Tributaries Ecological Management
improvement priorities.

Zone.
Efforts in the Eastside Delta Tributaries Ecological
Management Zone will require cooperation from RESTORATION TARGETS AND
resource agencies, such as DFG, the California PROGRAMMATIC ACTIONS
Department of Water Resources (DWR), California
Department of Forestry and Fire Protection, State ECOLOGICAL PROCESSES

Water Resources Control Board, USFWS, USFS, U.S. CENTRAL VALLEY STREAMFLOWS
Bureau of Land Management and the National
Marine Fisheries Service (NMFS), as well as TARGET 1: For the Cosumnes River, where a
participation and support from the Corps, natural streamflow pattern presently exists with
Reclamation, Natural Resource Conservation Service, natural winter and spring streamflows, the target is
other private organizations, water districts, and to maintain or restore natural summer and fall base
individual land owners. These groups are expected to flows (’~).
work together to restore and maintain ecosystem

PROGRAMMATIC ACTION 1A: Improvehealth in this zone. This program may provide
funding for the restoration measures included in the summer and fall base flows on the Cosumnes River by

visions, developing new water supplies along the river and by
purchases from willing sellers.

CENTRAL VALLEY HABITAT JOINT
PROGRAMMATIC ACTION 1 B: Cooperatively

VENTURE                         develop a program to minimize or eliminate

The Central Valley Habitat Joint Venture and the unpermitted water diversions on the Cosumnes River,

North American Waterfowl Management Plan have and review water allocation for the entire basin.

developed objectives for wetlands in the Eastside PROGRAMMATIC ACTION 1 C: Cooperatively
Delta Tributaries Ecological Management Zone. develop a groundwater replenishment program to
These objectives are consistent with the ERPP targets raise the water table in the Cosumnes River
developed for this ecological management zone. floodplain.

TARGET 2: The target for the Mokelumne River is
to provide conditions to maintain the fishery and
riparian resources in good condition by implementing
and evaluating the flow regime in the Joint
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I
Settlement Agreement (JSA) for Mokelumne River. PROGRAMMATIC ACTION 4A: Develop a
The JSA provides increased flows below Camanche cooperative feasibility study of opportunities to

I Dam beyond present requirements, which will benefit provide spring flow events.
the fishery and riparian resources of the lower
Mokelumne River (’~). TARGET 5." For the Calaveras River, where the

natural streamflow has been greatly altered,
PROGRAMMATIC ACTION 2A: Provide target streamflows should be enhanced below New Hogan
flows for Mokelumne River storage releases, but only Dam by the minimum flows recommended by DFG
if there are sufficient inflows into storage reservoirs (~).
and carryover storage to meet target levels. The
additional water would be obtained by developing PROGRAMMATIC ACTION 5A: Provide target

new water supplies within the Central Valley basin, flows for the Calaveras River from storage releases,

water transfers, and from willing sellers, but only if there are sufficient inflows into storage

i reservoirs and carryover storage to meet target levels.
PROGRAMMATIC ACTION 2B: Maintain or The additional water would be obtained by
enhance summer and fall base flows on the developing new water supplies within the Central
Mokelumne River by developing new water supplies Valley basin, water transfers, and from willing sellers.
and by purchases from willing sellers.

PROGRAMMATIC ACTION 5B: Cooperatively
TARGET 3: The target also is to provide enhanced develop a program to minimize or eliminate

I streamflows below Woodbridge Dam by providing unpermitted water diversions on the Calaveras River.
minimum flows recommended by DFG in dry years:

PROGRAMMATIC ACTION 5C: Cooperatively200 cfs from November 1 through April 14; 250 cfs

I from April 15 through April 30; 300 cfs in May; and evaluate the potential for resizing criteria at New

20 cfs from June 1 through October 31. In normal Hogan Reservoir on the Calaveras River to yield

years, minimum flows should be 250 cfs from        additional water for instream flow needs while

I October 1 through October 14; 300 cfs from maintaining or improving flood control requirements.

October 15 through February 29; 350 cfs during PROGRAMMATIC ACTION 5D: A flow event
March; 400 cfs during April; 450 cfs during May; should be provided in late February or early March,

I 400 cfs during June; 150 cfs during July; and 100 cfs averaging 100 to 200 cfs in dry years, 300 to 400 cfs
during August and September. In wet years, in normal years, and 600 to 800 cfs in wet years.
minimum flows should be 300 cfs from June 1 Such flows would be provided only when inflows to
through October 14; 350 cfs from October 15 New Hogan Reservoir are at these levels
through February 29; 400 cfs in March; and 450 cfs
during April and May (~). RATIONALE.: The proposed supplemental flows

were selected as a representative value for impact

i PROGRAMMATIC ACTION 3A: Cooperatively analysis in the Programmatic EIS/EIR. Throughout
evaluate the potential for minimizing water supply the ERP, the need ro determine optimal streamflow
impacts by replacing the diversions at Woodbridge for ecological processes, habitats, and species is
with other Delta diversions, repeated. The issues of supplemental flows are

I PROGRAMMATIC ACTION 3B: Cooperatively , complex in term of ecosystem improvements. The

develop a program to minimize or eliminate Frequency, magnitude, duration, timing and rare o£

unpermitted water diversions on the Mokelumne change oFstreamflows that Form channels, create and

I maintain riparian habitat (including all species ofRiver.
vegetation), and promote all life stages of the various

T~RGET 4: A flow event should be provided on the aquatic species dependent on a particular stream will
Mokelumne River in late April or early May, never occur within a single year. An optimad flow
averaging 500 to 1,000 cfs in dry years, 1,000 to regime will have ro vary, perhaps significantly, From
2,000 cfs in normal years, and 2,000 to 2,500 cfs in year to year. The supplemental flow

i wet years (~). recommendations will be an intensive exercise in
adaptive management and must be based on credible
scientist underpinnings.
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Inadequate instream flows have been identified as a Although the 1993 DFG flows for the Mokelumne
limiting factor for anadromous fish and other aquatic River are presented as enhancement targets to be
resources in the eastside Delta tributary streams. For achieved when possible, these target levels need
example, the Cosumnes River receives most of its further review and should be a subject of adaptive
water from rainfall due to the low elevation of its management and focused research. The DFG flows
headwaters and the lower reaches of the river are were not developed with full consideration of
often dry until the fall rains occur. As a result, adult upstream water quality, reservoir storage, and water
fish must await the runoff following rains in late temperatures, which need to be addressed for a finer
October and November before ascending to the assessment of water availability. The target flows,
spawning areas between Michigan Bar and however, provide a possible target for further
Sloughhouse. Although there are no water storage enhancement of the Mokelumne resource.
reservoirs on the Cosumnes River, there are 157
registered appropriative water rights (U.S. Fish and The Calaveras River drainage is almost entirely below

IX/ildlife Service 1995). Most water is diverted from the effective average snow level and thus receives
runoff primarily as rainfall. Historically, the valleythe first rains in the fall through early summer,

coinciding with instream flow needs for fall-run portion of the river commonly experienced periods of
low or even no flow for many days or weeks in thechinook salmon. USF~¢]S recommended an
late summer and early fall (California Department ofevaluation of instream flow requirement to ensure

adequate flows For all life stages of all salmonids. Fish and Game 1993). Chinook salmon runs into the
river were known to occur irregularly. There are

DFG (1993) recommended revised minimum flow currently no requirements to maintain flow releases
schedules for the lower Mokelumne River. A Joint for fishery purposes.
Settlement Agreement was signed in i998 by
EBMUD, CDFG, and USF!Y/S that provides A preliminary instream flow study (U.S. Fish and

improved fish flows for the Mokelumne River, higher ~Yildlife Service 1993) indicated that between 50 and

minimum flows below Camanche Dam,and 225 cfs, depending on time of year and water year
type, is needed to provide spawning and rearinggainsharingof additional flows betweenEBMUDand

the Environment. It incorporates a broader ecosystem habitat for chinook salmon. A complete insrream
flow incremental methodology study is needed,approach for managing the Mokelumne River
however, to further define flow needs. Since theresources.
Calaveras River water supply is already over-

The JSA flows For the Mokelumne River follow, allocated, the means of providing additional instream
flows also need to be considered. The resizing of flood

¯ In normal and above normal water years, the control criteria at New Hogan Reservoir has the
agreed upon flows at Camanche Dam are 325 cfs potential to yield additional water to meet instream
from October 1 to June 30, 100 cfs in July, flow needs.
August, and September.

COARSE SEDIMENT SUPPLY¯ In below normal years, the agreed upon flows at
Camanche Dam are 250 cfs from October i TARGET 1 : On the Mokelumne River below
through June30, and i OO cfs in July, augusr and Camanche Dam, provide average annual supple-
September. mentation of 1,200 to 2,500 cubic yards of gravel

into the active stream channel to maintain quality¯ In dry years rhea greed upon flowsarCamanche
spawning areas and to replace gravel that is

Dam are 220 cfs from October I through May
transported downstream (~’).

3 I, and i00 cfs in June, July, August, and
September. PROGI~MMATIC ACTION ’!~,: Develop a

cooperative program to evaluate, implement, and¯ In critically dry years the recommended flows at monitor sediment supplementation on the
Camanche Dam are I00 cFs from October I Mokelumne River, consistent with adaptive
through 15, 130 cfs From October 16 through
April 30, and 100 cfs in May, June, July,

management.

August, and September.
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I
TARGET 2: On the Calaveras River, provide for the reversing head cutting and stream channel incision in
annual recruitment of 500 to 1,000 cubic yards of the Cosumnes River.

I gravel into the active stream channel (�’).
RATIONALEI Recruitment of suitable salmonid

PROGRAMMATIC ACTION 2A: Cooperatively spawning gravel below Camanche Dam on the
develop a program to protect all existing gravel Mokelumne River is minimal. Most gravel present is
recruitment sources to the rivers, in the small range of the preferred sizes used by

spawning chinook salmon. Targeted levels are ro
PROGRAMMATIC ACTION 2B: Develop a maintain processes linked to sediment supply, stream

i cooperative program to supplement gravel with channel meander, and riparian and riverine aquatic
artificial introductions, habitat. This program will be subject to adaptive

PROGRAMMATIC ACTION 2C: Develop a management, Focused research, and monitoring, and

cooperative program with the aggregate (sand and thus is considered short-term until a more derailed

gravel) resource industry to improve extraction evaluation is completed.

activities within the Mokelumne River floodplain. Flood stage For the lower Mokelumne Pdver is 5,000

I TARGET 3: Restore gravel transport and cleaning cfs. Preliminary data suggest chat spawning-sized

processes to attain sufficient high quality salmon gravel For adult salmonids (DFG 1991, Bjorn and

spawning habitat in each of the three streams for Reiser I991) do nor begin moving in the lower

I target population levels (~’). Mokelumne lh’ver until flows of 3,000 ~s or more are
reached (Envirosphere 1988). Even at 5,000 c[~ (flood

PROGRAMMATIC ACTION 3A: Develop a stage), the larger gravel does nor move. Significant
cooperative program to provide late winter or early impacts occur to property along the lower
spring flow events, as needed, to establish appropriate Mokelumne flows above cfs. wouldRiverar 2,500 It
flushing/channel maintenance flows, not be practical ro place supplemental gravel along

PROGRAMMATIC ACTION 3B: Facilitate fine the entire reach of the lower Mokelumne Ra’ver

i sediment transport by restoring, as necessary, the because roads would havenumerous to be

river channel configuration so that it is consistent constructed For access. The environmental impact of

with planned flow regime and available sediment
these roads would negate any benefit from the

supply, addition of spawning gravel Therefore, a gravel
supplementation program on the Mokelumne River

PROGRAMMATIC ACTION 3C: Develop a wouldhave ro belong-term and gravel injected at the

i cooperative program to improve the flexibility of upper end. Lower gravel enhancement sites were
upstream reservoir management to minimize fine established below Highway 88 ar Mackville Road on
sediment inputs to the lower Mokelumne and the lowerMokelumnePJverin 1997 and1998. These
Calaveras Rivers. sires are approximately 5 miles below Camanchei Dam.
PROGRAMMATIC ACTION 3D: Develop a
cooperative evaluation of mechanically cleaning Flow regulation has reduced the Frequency and

I spawning gravel at selected sites in lower Mokelumne magnitude of high flow events in the lower
and Calaveras rivers. Mokelumne River. Due to the reduction in high flows

and excessive input of fine sediments, sediments
PROGRAMMATIC ACTION 3E: Develop a

accumulate in salmonid spawninggras, el and degradeI cooperative program on the Cosumnes River to habitat, that 705~BioSystems(I992) reported over
relocate sand and gravel extraction activities to areasof the subsrrare samples taken in 1991 and 1992
beyond the natural stream meander corridor. From chinook salmon redds contained amounts oFEne

I TARGET 4: Restore channel gradient and stream sediment less than 0.48 mm in diameter, which is

profile in the Cosumnes River between Twin Cities detrimental to egg survival (Chapman 1988). The

Road and Highway 16 (@@). need For salmonid spawning gravel restoration is also
identified by DFG (1993) and USFWS (1997).

PROGRAMMATIC ACTION 4A: Develop a
cooperative program to assess the feasibility of

I
~ ca¢~
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Gravel supplementation programs should be subject Cosumnes River to identify opportunities to improve
to adaptive management, monitoring, and Focused sediment transport, stream meander, and maintain
research. The Frequency and amount oFsupplemental the natural flow pattern.
gravel will vary greatly from year to year. Physical
monitoring can record observable changes in the size R~,TIONA~I.£." Setback levees will provide greater

and distribution of gravel, while biological floodplain inundation, room For stream meander, and

monitoring can record use of new gravel by greater amounts of riparian forest and seasonal

anadromous fish and invertebrates. Focused research wedand habitats along the lower rivers. Channel
configuration adjustments may be necessary to

is needed to calculate annual bedload movement,
gravel quality, infiltration, and intragravel water

accelerate restoration of natural floodplain habitats

quality,
and to restore and maintain configurarions that may
not occur naturally due to remaining constraints from

Mechanical means to clean gravel should be new setback levees. Permanent structures, such as
evaluated. This could be a focused research project, bridges and diversions dams, can interrupt and
Due to water quality constraints and the presence of impair natural floodplain processes and habitat
juvenile anadromous and other fish species, the development and succession, thus requiring removal
window for gravel cleansing may be short. This of the structures, rebuilding, or some continuing
concern should be included in the Feasibility analysis, maintenance or mitigative efforts to minimize their

effects. Some reaches of the Cosumnes Pdver
NATURAL FLOODPLAIN AND FLOOD upstream of Twin Cities Road have become

PROCESSES entrenched and even setback levees will not raise the

TARG~=T 1 : Restore and improve opportunities for level of the river bed to the point where the historical

rivers to inundate their floodplain seasonally (’~0). floodplain is again functional. This requires a
feasibility analysis to identify causes o£ the stream

PROGRAMMATIC ACTION 1A: Conduct a channel degradation and identification oF potential
feasi.bility study to construct setback levees in the remedial measures.
Mokelumne River floodplain in the area from Elliot
Road to Woodbridge and from Woodbridge to the The value of floodplain inundation to native fish

mouth, including the Mokelumne forks below the species is extremely high. Recent studies have

river’s mouth, provided more insight to the value of the Cosumnes
Pdver floodplain to splirtail spawning and rearing and

PROGP,~IV~MATIC ACTION 1 B: Restore, as chinook rearing.
needed, stream channel and overflow basin

within the floodplain. CENTRAL VALLEY STREAMconfigurations
TEMPERATURES

PROGRAMMATIC ACTION 1 C: Minimize effects
of permanent structures, such as bridges and TARGET 1: Maintain mean daily water

diversion dams, on floodplain processes, temperatures at or below levels suitable for all life
stages of fall-run chinook salmon and steelhead

PROGRAMMATIC ACTION 1D: Develop a (~).
floodplain management plan for the Mokelumne
River.                                                  ’PROGRAMMATIC ACTION 1A: Cooperatively

evaluate the feasibility of releasing sufficient instream
PROGRAMMATIC ACTION 1 E: Develop a flows to improve temperature conditions for key
floodplain management plan for the Calaveras River. resources in the Mokelumne and Calaveras Rivers.

PROGRAMMATIC ACTION 1F: Develop and PROGRAMMATIC ACTION 1B: Establish
implement a cooperative program to evaluate the minimum pool size at New Hogan Reservoir to
feasibility of reconnecting the Cosumnes River to its ensure cold-water releases into the Calaveras River.
historical floodplain in areas where the river has
become entrenched. PROGRAMMATIC ACTION 1C: Cooperatively

develop reservoir and stream temperature models for
PROGRAMMATIC ACTION 1 G: Cooperatively
develop and implement a feasibility study on the
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the Calaveras River to identify potential for water necessary ro provide coldwater releases later in the
temperature improvement, season or the following year(s).

1 D: Manage Pardee Pa’parian woodlands along all three rivers are essentialPROGRAMMATICACTION
and Camanche Reservoirs through October to for shade to minimize heating of the rivers. This is
maintain a cold water volume of 28,000 af when especially important along the Cosumnes Pa’ver,
Pardee Reservoir volume exceeds 100,000 af. because there is no source of cold reservoir bottom

water as there is below Camanche and New Hogan
I:~ATIONALE; W/ater temperatures in the lower Reservoirs.
Mokelumne, Calaveras, and Cosumnes Pdvers are
often at stressfully high levels for fall-run chinook HABITATS
salmon early in the spawning run, and again in the
spring when young salmon are migrating GENERAL HABITAT F~ATIONALE
downstream to the Delta. The problem is especially Restoringseasonalwetland habitatsalong with other
acute downstream of Camanche Dam, where water aquatic, permanent wetland, and riparian habitats is
temperature depends on release temperature, an essential element of the restoration strategy for the
prevailing weather conditions, and flow rate. From Eastside Tributaries Ecological Management Zone.
April to mid-October, the closure of W’oodbridge The ecological units in this zone are closely linked to
Dam and subsequent filing of Lake Lodi results in the Sacramento/San Joaquin Delta Ecological
the slowing of flow, allowing the water ro warm. Management Zone, particularly the East Delta
Differences in water temperature between Camanche Ecological Unit. The lower sections of the Eastside
and ~O(/oodbridge Dams have been measured up to ecological units overlap the East Delta Ecological
16.2 °F during dry years (W/alsh et al. 1992). Higher Unit so it is important ro consider habitat restoration
flow, colder water, and riparian woodlands may recommendations in the Delta when evaluating needs
reduce this water heating during the fall upstream in the Eastside Tributaries. For example, the
spawning run and spring downstream migration of following programmatic actions apply to the East
young to the Delta. Delta Ecological Unit:

Releases of Pardee Reservoir water into Camanchē restore 1,000 acres of shallow-water habitat
Reservoir should coordinated to maximize the (tidal perennial aquatic habitat) at the eastern
effectiveness of the Camanche coldwater pool Timely edge of the East Delta Ecological Unit,
releases of cold water from Pardee Reservoir can
extend the period and increase the value of coldwater ¯ develop 200 acres of open-water areas (nontidal
releases from Camanche Reservoir. perennial aquatic habitat) in the East Delta

Ecological Unit,
~YVater temperatures in the Calaveras Pdver are closely
associated with instream flows, reservoir release ¯ develop 300 acres of shallow, open-water areas
schedules, and pool size at New Hogan Reservoir (nonridal perennial aquatic habitat) within
(U.S. Fish and ~Yildlife Service 1993). Temperatures restored fresh emergent wetland habitat in the
often exceed stressful or lethal levels for chinook East Delta Ecological Unit,
salmon migration, spawning, egg incubation, and
rearing. An improved temperature regime could be

¯ in the short-term, restore 10 miles of slough
habitat and 30 miles in the long-term in the Eastachieved by maintaining a minimum pool at New

Hogan Reservoir and adequate instream flow releases Delta Ecological Unit,

(U.S. Fish and ~/ildlife Service 1993). The ¯ restore tidal action to portions of islands and
appropriate minimum pool size needs to be tracts in the East Delta Ecological Unit with
determined. Reservoir and stream temperature appropriate elevations, topography, and water-
computer models are also needed to identify the landform conditions,
potential for maintaining suitable water temperatures
for chinook salmon and to weigh the conflict between ¯ develop tidal freshwater marshes (fresh emergent

coldwater releases and loss of wedand habitar) along the upper ends of dead-carryover storage
end slough in the East Delta Ecological Unit,
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¯ restore 1,000 acres of nontidal freshwater aquatic and semiaquatic fish and wilddife. To
marshes (fresh emergent wetland habitat ) in capitalize on these functions, most of the seasonal
leveed lands designated for floodplain overflow wetlands of the Eastside Delta Tributaries Ecological
adjacent to the dead-end doughs in the East Management Zone should be sub)err to periodic
Delta Ecological Unit, flooding and overland flow from river tloodplains

¯ restore and manage at ]east 6,000 acres o£ RIPARIAN AMain RIVERINE
additional seasonal wetland habitat and improve AQUATIC HABITATS
management ofi,O00 acres of existing, degraded TARGET 1 : Restore a minimum of 1,240 acres of
seasonal wetland habitat in the East Delta self-sustaining or managed diverse natural riparian
Ecological Unit,

habitat along the Mokelumne River, and protect
¯ restore 8 to 15 miles of riparian and riverine existing riparian habitat (~’’).

aquatic habitat in the East Delta Ecological Unit PROGRAMMATIC ACTION 1 A: Develop a
of which 40~ is more that 75 feet wide and 20~
over 3OO feet wide,

cooperative program to restrict further riparian
vegetation removal, and establish riparian corridor

¯ develop a cooperative program to restore 1,000 protection zones.

acres of perennial grassland in the East Delta PROGRAMMATIC ACTION 1B: Develop a
Ecological Unit through either conservation cooperative program to implement riparian
easements of purchase from willing sellers, and restoration activities.

¯ generally, cooperatively manage agricultural
PROGRAMMATIC ACTION lC: Encourage

lands in a wildlife friendly manner,
improved land management and livestock grazing

SEASONAL WETLANDS practices along stream riparian zones.

TARGET 1: Protect existing seasonal wetland PROGRAMMATIC ACTION 1D: Purchase

habitat (’’). streambank conservation easements from willing
sellers to widen riparian corridors.

PROGRAMMATIC ACTION 1A: Develop and
implement a cooperative program to improve PROGRAMMATIC ACTION 1E: Develop a

management of existing, degraded seasonal wetland cooperative program to restore riparian woodlands

habitat, along the entire Mokelumne River.

PROGRAMMATIC ACTION 1B: Identify and TARGET 2: Restore a minimum of 1,240 acres of

acquire seasonal wetland habitat from willing sellers self-sustaining or managed diverse, natural riparian

through acquisition or easement, habitat along the Calaveras River, and protect
existingriparianhabitat(-~).

P~TlONAL£:Restoring these habitats will also
reduce the amount and concentrations of PROGRAMMATIC ACTION 2A: Develop a

contaminants that couIdinterferewith restoring the cooperative program to restrict further riparian

ecological health of theaquaticecosystem. Seasonal vegetation removal. Establish riparian corridor

wetlands support a high production rate of primary protection zones along all three rivers.

and secondary food species and large blooms (dense
PROGRAMMATIC ACTION 2B: Develop a

populations) of aquaticinvertebrates. cooperative program ro implement riparian

~7etlands that are dry in summer are also efficient restoration activities.

sinks for the transformation of nutrients and the PROGRAMMATIC ACTION 2C: Encourage
breakdown of pesticides and other contaminants. The improved land management and livestock grazing
roughness of seasonal wetland vegetation filters and practices along stream riparian zones.
traps sediment and organic particulates. Vc’ater
flowing our from seasonal wetlands is typically high PROGRAMMATIC ACTION 2D: Purchase
in foodweb prey species concentrations and fine streambank conservation easements from willing
particulate organic matter that feed many Delta sellers to widen riparian corridors.

~ ~
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PROGRAMMATIC ACTION 2E: Develop a resulting in increased stream temperatures (East Bay"
cooperative program to restore riparian woodlands Municipal Utility District 1994). Bankside erosion
along the entire Calaveras River. has potentially affected salmonid production in

TARGET 3: Restore a minimum of 1,240 acres of
several areas where livestock grazing is permitted.

self-sustaining or managed diverse, natural riparian FRESHWATER FISH HABITAT AND
habitat along the Cosumnes River, and protect ESSENTIAL FISH HABITAT
existing riparian habitat (~’~).

TARGET 1 : Maintain and improve existing
PROGRAMMATIC ACTION 3A: Develop a freshwater fish habitat and essential fish habitat
cooperative program to restrict riparian through the integration of actions described forfurther
vegetation removal, and establish riparian corridor ecological processes, habitats, and stressor reduction
protection zones, or elimination (~4~).

PROGRAMMATIC ACTION 3B: Develop a PROGRAMMATIC ACTIONS: No additional
cooperative program to implement riparian programmatic actions are recommended.
restoration activities.

~:~O, TIONALE." Freshwater fish habitat and essential
PROGRAMMATIC ACTION 3C: Encourage fish habitat are evaluated in terms of their quality and
improved land management and livestock grazing quantity. Actions described for Easrside Delta
practices along stream riparian zones. Tributaries Ecological Management Zone ecological

PROGRAMMATIC ACTION 3D: Purchase
processes, stressor reduction, and riparian and riverine
aquatic habitat should suffice to maintain and restorestreambank conservation easements from willing
freshwater fish habitats. For example, maintaining
freshwater and essential fish habitats is governed by

sellers widento ripariancorridors.

PROGRAMMATIC ACTION 3E: Develop a actions ro maintain srreamt/ow, improve coarse
cooperative program to restore riparian woodlands sediment supplies, maintain stream meander,
along entire Cosumnes River. or restore connectivity streamsthe maintain of in this

zone and their tloodplains, and in maintaining and
P,~’I’ION~,LE: The DFG is developing a strategy ro restoring riparian and riverine aquatic habitats.
establish a stream corridor protection zone on the
Cosumnes River to prevent incompatible land use STR~=SSOFIS
from atFecting existing salmonid habitat. In addition,
The Nature Conservancy is targeting the restoration WATER DIVERSION

of more than 7,000 acres. The 1,240 acres TARGET 1 : Install fish screens representing the best
recommended for restoration under Target 3 are to available technology and operational constraints, as
be compatible with ongoing restoration efiCorts, necessary, to minimize losses in diversions that limit
Generally, the 1,240 acres represents a i 00 foot-wide the of fish populationsrecovery
riparian corridor along I 0 m~es o£stream. The site
spec/t~c refinement of this target wil] likely occur in PROGRAMMATIC ACTION 1A: Consolidate
collaboration with the partners of the Cosamnes diversions, seek alternative water sources, and install
R/verProject. a permanent fish screen at North San Joaquin

Conservation District diversion on the lower
Riparian vegetation along the lower Mokelumne Mokelumne River.
River is diminishing (U.S. Fish and "~TildIife Sewcice
1993), however, EBMUD and the Natural Resou~:ces PROGRAMMATIC ACTION 1 B: Improve fish
Conservation Sewcice ~re developing ~ strategy for screens and the ~ish bypass system at Woodbridge
establishing a stream corridor protection zone on the Dam on the lower Mokelumne River.
lower Mokel=mne R!vet. In many areas, there is no

PROGRAMMATIC ACTION 1C: Evaluate the
regeneration along the relatively thin riparian

feasibility of installing state-of-the-art screens on
corridor (California Department offish and Game

small pump diversions.
199 I). R/prepping long sections of srreambank has
reduced tree growth and decreased stream shading,

~ ~
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PROGRAMMATIC ACTION 1D: Develop a DAMS AND OTHER STRUCTURES
cooperative program to operate temporary screens at
diversions where juvenile salmon rear or during TARGET 1 : Improve anadromous fish passage at

seasons when they pass the diversion site. dams and diversion structures (’~).

PROGRAMMATIC ACTION 1 E: Consolidate and PROGRAMMATIC ACTION 1A: Develop a

install screens on diversions in the Cosumnes River. cooperative program to evaluate the need for passage
improvements at small dams on the lower Cosumnes

F~TION.AI.£: On the lower CMaveras River, most of River.
the existing diversions are not screened or are
inadequately screened (California Department offish PROGRAMMATIC ACTION 1 B: Cooperatively

and Game 1993). Nearly all water in the river is improve fish passage at WID diversions and Lake

diverted, especially in the summer and ~uil of drier Lodi on the lower Mokelumne River.

During the winter and spring, unscreened PROGRAMMATIC ACTION lC: Cooperativelyyears.
diversions between the spawning areas and the river isolate the City of Lodi’s Recreational Lake Lodi on
mouth are a potential threat to juvenile salmon, the lower Mokelumne River to improve adult salmon

Stockton East Water District has an appropriative and steelhead passage and juvenile fish survival.

water right ro divert up to lOO cfs from the Calaveras PROGRAMMATIC ACTION 1D: Develop a
River. This diversion is currently unscreened. There cooperative program to provide fish passage at
are several other unscreened diversions along the temporary irrigation dams in the Calaveras River,
river. It is probable that juvenile salmon losses occurMormon Slough, and the Stockton Diverting Canal.
during years when chinook salmon enter and spawn
in the Calaveras River (California Department offish PROGRAMMATIC ACTION 1 E: Develop a

and Game 1993). cooperative program to install fish passage facilities at
Bellota Weir, Clements Dam, and Cherryland Dam

On the lower Mokelumne River, more than 90 on the Calaveras .River, and provide passage flows.
withdraw water from the river between .pumps

Camanche Dam and the Delta. Few, if any, are ~TIONAI.£: Small r’/ashboard dams and some

screened to prevent fish entrainment (BioSystems illegaJ dirt and gravel dams exist on the lower

1992). The Woodbridge Irrigation District (WID) portions of the three rivers (U.S. Fish and Wildlife

diversion ar Woodbridge Canal allows juvenile Service 1997). These dams may impede up- and

chinook salmon and steelhead losses, because the downstream chinook sa!mon migration. On the lower

screen does not meet present DFG criteria for Mokelumne River, Woodbridge Dam and the WID

approach velocity and mesh size, nor does ir diversion may kill fish or delay downstream

effectively screen the opening of the diversion migrating juvenile salmonids and upstream passage

(California Department of Fish and Game 1993). of adult sMmonids. DFG (1993) and USFWS (1997).

North San Joaquin Water Conservation District is recommended evaluating improvements to the

the second largest diversion below Camanche Dam; existing fishway on Woodbridge Dam.

temporary fish screens were installed in 1993 (U.S.
An informal inspection of Granlees Diversion Dam

Fish and Wildlife Service1995). by DFG in 1998 suggested that the ladder design is

Most Cosumnes River diversions are unscreened and deficient. In addition to this dam, there are three

likely entrain juvenile salmonids (U.S. Fish and concrete summer dams/Iow flow crossings in the

Wildlife Service 1995). lower Cosumnes River, well below the chinook
salmon spawning area. The Fisheries Foundation of

Screening or eliminating diversions from areas where California and the DFG identified these to be low
juvenile salmon are rearing or actively migrating will flow barriers to upstream migration. Minimum
increase production of naturally produced juvenile estimated flows needed for passage in this area is
salmon from these three streams, approximately 150 cfs.

channels that carry Calaveras River water, andThe
are migratory routes for salmon below Bellota Dam,

~ ~
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include the original Calaveras River stream channel, invasive or non-native species through public
Mormon Slough, and the Stockton Diverting Canal education and chemical, biological, and mechanical
(into which drains Mormon Slough) (California methods.
Department offish and Game 1993). In some years,
typically in March, partial or compJere blockage of PREDATION AND COMPETITION

the adult salmon migration coincides with the annual TARGET 1 : Reduce predation level on juvenile
placement oFapproximarely 30 temporary irrigation salmonids below "~7oodbridge Dam on the lower
dams in these channels. Fish are prevented from Mokelumne River (~’).
reaching the deep holding pools and spawning gravel
above Bellota and are subjected to poaching below PROGF~M~TIC ACTION 1 A: Develop a
the flashboard dams. Reclamation Board Permit No. cooperative program to modify the stream channel
7594 (August 27, 1971) requires that some of the and rebuild the VC-oodbridge Dam fish passage and
flashboards and slide gates be removed from the diversion screening facilities. This will help minimize
&anne! prior to November 1 of each year and not losses of downstream migrating salmon and
replaced before April 15. Two of the diversion steelhead, while maintaining other important
structures, Clements Dam and Cherryland Dam, functions.
have been identified as barriers to salmon movement PROGRAMMATIC ACTION 1B: Modify and
and require fish passage Facilities. The Bellota Dam improve the fish bypass discharge at Woodbridge
(weir) has also been known to block upstream salmon
migrants at lqows below approximately 200 cFs

Dam.

(California Department offish and Game 1982). In RATIONALE: High spring t]ows attract striped
some years, salmon have been observed in the bass, American shad, and squawfish to the base of
tidewater reach, apparendy unable to move upstream Woodbridge Dam on the lower Mokelumne River.
at lower flows. Juvenile salmon have trouble finding Studies suggest that a significant proportion of the
the downstream outlets to the dam and fish ladder, juvenile salmon smolt production in the Mokelumne

River basin may be lost to predation (Boyd 1994,
INVASIVE RIPARIAN AND MARSH East Bay Municipal Utility District 1994).Juvenile

P~NTS salmon must first pass the reservoir, then the dam,
TARGET 1 : Reduce the adverse effects of invasive and then the predators concentrated immediately
riparian plants on native species and ecosystem below the dam (striped bass and American shad are

processes, water quality and conveyance systems, and unable to ascend the ladder and move upstream;
major rivers and their tributaries (’~). therefore, they tend to gather in large numbers below

the dam).
PROGRAMMATIC ACTION 1A: Develop and
implement a coordinated control program to reduce CONTAMINANTS
or eliminate invasive plant species from the riparian TARGET 1 Restore and maintain inwater quality
corridor along the Cosumnes, Mokelumne, and Camanche Reservoir on the Mokelumne River (@).
Calaveras Rivers.

PROGRAMMATIC ACTION 1A: Support
P~tTIONAL~’. Non-native plant species, such as EBMUD in developing operating procedures at
Arundo, also known as giant reed or False bamboo, Pardee and Camanche Reservoirs that optimize water
can be highly invasive, Fast-growing plants that quality below Camanche Dam.
outcompete and displace native riparian vegetarian.
These plants restrict water flow, increase PROGRAMMATIC ACTION 1 B: Support
sedimentation, and form large debris piles in streams implementation of the cooperative agreement for the
and rivers. Arundo has been introduced into the long-term remediation of Penn Mine contamination.
watersheds of the Eastside Delta Tributary Ecological
Management Zone. Its presence is impairing existing TARGET 2: Reduce the input of nonpoint source

riparian communities and will likely hinder riparian contaminants into the Mokelumne River

corridor restoration. Riparian regeneration programs PROGRAMMATIC ACTION 2A: Develop an
will require a coordinated approach to controlling integrated program to coordinate and minimize

~ cJ~D
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agricultural pesticide and herbicide use in areas that supplemented with hatchery fish, selective fishe6es ¯
drain into the Mokelumne River. may be necessary to limit wild fish harvest, while

harvesting hatchery fish to reduce their potential to
/:~’lO~J.£: Poor water qudiry has been identified disrupt the genetic integrity of wild populations.
by USF~X/S (1997) as a limiting factor affecting fall-
run chinook salmon and steelhead in the Mokelumne .A~,RTIRClAL PROPAGATION OF: FISH
River. USFWrS (1995) stated that managing ¯
Camanche Reservoir elevations and Pardee Reservoir TARGET 1 : Minimize the likelihood that

in[lows have not consistently provided suitable water hatchery-produced salmon and steelhead could stray

quality to the Mokelumne River Fish Facility and to into adjacent non-natal rivers and streams to protect ¯
the lower river. Occurrences of low dissolved oxygen, naturally produced salmon and steelhead (’’’). |
elevated hydrogen sulfide, and elevated heavy metal PROGP,~/IMATIC ACTION 1A: Develop a
levels have been documented, occasionally resulting cooperative program to evaluate the benefits of ¯
in fish kills. Presently, reservoir operations have limiting stocking in the Mokelumne River with
successfully maintained the Camanche release water salmon and steelhead produced at the Mokelumne
quality ro the lower Mokelumne PJver. Recently, River Hatchery.
EBMUD and others have adopted a long-term plan ¯
to remediate Penn Mine contamination. The final TARG*=T 2: Employ methods to limit straying and

EIR/EIS has been completed and a Restoration Plan reduced genetic integrity of wild and hatchery
adopted by EBMUD, CVR W/QCB, CSM, and federal supported stocks (’~).

ESA. PROGRAMMATIC ACTION 2A: Rear hatchery
]-[ARVI=ST OF: FISH ~a~ ~ILDLIR= salmon and steelhead in hatcheries on natal streams

TARGET 1 : Develop harvest management
to limit straying.

strategies that allow the spawning population of wild, PROG~,MMATIC ACTION 2~: Limit stocking

naturally produced fish to attain levels that fully of salmon and steelhead fry and smolts to natal ¯
utilize existing and restored habitat and allow harvest watersheds to minimize straying that may |
to focus on hatchery-produced fish (~’). compromise the genetic integrity of naturally

producing populations.
PROGRAMMATIC ACTION 1A: Reduce or ¯
eliminate the illegal salmon and steelhead harvest by PROGRAMMATIC ACTION 2C: Develop a plan

increasing enforcement efforts, to stop importing egg or fry chinook salmon and
steelheadto the MokelumneRiver.

PROGRAMMATIC ACTION 1 B: Develop harvest
management plan.s with commercial and recreational PoO, TlON~t.l~: In watersheds like the eastside

fishery organizations, resource management agencies, tributaries to the Delta, where dams and habitat

and other stakeholders that .support ecosystem degradation have limited natural spawning, some

restoration and protect important species, hatchery supplementation may be necessary. This
would help to sustain fishery harvest at former levels

PROGRAMMATIC ACTION lC: Evaluate a and to maintain a wild or natural spawning
marking and selective fishery program for chinook population during adverse conditions, such as
salmon, droughts. However, hatchery augmentation should

R~TIONA~LE: Restoring and maintaining chinook be limited in extent and to levels that do nor inhibit

salmon and steelhead populations to levels that rake
recovery and maintenance of wild populations.

full advantage of habitat may require harvest Hatchery-produced salmon and steelhead might

restrictions during, and even after, the recovery directly compete with and prey on wild salmon and

Involvement of the various stakeholder steelhead. Straying of adult hatchery fish into non-period.
organizations should help provide a balanced and fair natal watersheds might also threaten the genetics of

wild stocks. Hatchery fish might also threaten theallocation of available harvest. Target population
levels may preclude existing harvest levels of wild, generic makeup of stocks in natal rivers. Further

naturally produced fish. For populations research and experimentation are necessary ro
determine how this issue is addressed. Long-term

~ cJc~A~
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i
hatchery augmentation oF healthy wild stocks may Fisheries Study. Envirosphere Company,
generically undermine those stocks and threaten the Sacramento, CA.

Moyle, P.B., and J.P. Ellison. 1991. A conservation
genetic integrity off other stocks,

Straying o£adults into non-natal streams may result oriented classification system for the inland
in interbreeding with a wild population specifically waters of California. California Fish and Game

I adapted to that watershed, and thus lead to the loss 77(4): 161-180.
o£ genetic integrity in the wild population. Release of

National Marine Fisheries Service. 1998. Drafthatchery-produced fish into tile San Joaquin River

I and its tributaries, other than the Mokelumne Pdver, proposed recommendations for amendment 14

c.~uld lead to a loss in the genetic integrity of wild to the Pacific Coast salmon plan for essential fish

salmon and steelhead populations,                            habitat. March 26, 1998.

I Setka, J. 1997 (draft). 1996 lower Mokelumne RiverREFERENCES chinook salmon (Oncorhynchus tshawytscha)

Bjorn, T.C. and D.W. Reiser. 1991. Habitat spawning survey report. East Bay Municipal

requirements of salmonids in streams. Pages 83- Utility District, Orinda, California.

138 in Influences of forest and rangeland U.S. Fish and Wildlife Service. 1993. Memorandum
management on salmonid fishes and their to the U.S. Bureau of Reclamation re: Stanislaus

i habitats. American Fisheries Society Special River basin-- Calaveras River conjunctive use
Publication No. 19. water program study: a preliminary evaluation of

Boyd, S. 1994. Predation on fall-ran chinook salmon fish and wildlife impacts with emphasis on water

smolts below Woodbridge Dam in the needs of the Calaveras River. Washington, D.C.

Mokelumne River. East Bay Municipal Utility . 1997. Revised draft restoration plan
District, Orinda, CA. for the anadromous fish restoration program: a

I California Department of Fish and Game. 1982. plan to increase natural production of

Calaveras River winter-run king salmon, anadromous fish in the Central Valley of

Memorandum to the file (Bellota fish screen and California. May 30, 1997.

i ladder and Calaveras River, Calaveras County). Walsh, R. W., C. Marzuola, and E. Bianchi. 1992.
Region 2. Rancho Cordova, CA. Task report fisheries studies on the Mokelumne

1991. Lower Mokelumne River River 1990-1991. Draft report. BioSystems

I fisheries management plan. Rancho Cordova, Analysis, Inc. Tiburon, CA.

CA.

1993. Restoring central valley
streams; a plan for action. November.
Sacramento, CA.

I Chapman, D. W. 1988. Critical review of variables
used to define effects of fines in redds of large
salmonids. Transactions of the American

i Fisheries Society 117(1): 1-21.

East Bay Municipal Utility District. 1994. Major
limiting factors affecting salmon and steelhead

i production in the lower Mokelumne River
(1967-1991) and options for restoration. Draft
report. Orinda, CA.

Envirosphere Co. 1988. Spawning gravel mobility:
addendum to the Lower Mokelumne River
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| ¯ SAN JOAQUIN RIVER ECOLOGICAL
| MANAGEMENT ZONE

, --..~.~ ::_. ~--. ....~ .............. average width of 130 miles. The Tulare Lake basin to
¯ ~.~ ....~ ~- ~ _~ ~-~ ~- -~-~ .......... -~. the south is normally considered a separate drainage

:~:: " ..... "~-"*’’--~ .... basin but, during wet years, has contributed
’ "~’~ ~:° ~ occasional floodflows and subsurface flows to the San

:~:’ :;,/’ Joaquin River. The San Joaquin River basin is
, .~S,~ .... .~ ¯ ~ bounded on the west by the Coast Ranges and on the

~ ~:.." ~-~ ’ ~-’ ~. east by the Sierra Nevada. The San Joaquin River
"~ ~" ° .... flows west from the Sierra Nevada, turns sharply

north at the center of the valley floor, and flows north
through the valley into the Sacramento-San Joaquin

INTRODUCTION River Delta.

The health of the Sacramento-San Joaquin Delta is On the arid west side of the basin, relatively small

dependent on its tributaries for inflows of water along intermittent streams drain the eastern slopes of the
Coast Ranges but rarely reach the San Joaquin River.with theirsedimentsandnutrients. The tributaries

also provide spawning, rearing, and migration Natural runoff from westside sloughs is augmented

habitats for aquatic species. The Delta also depends by contaminated agricultural drainage and spill flows.

on quality riparian corridors that connect it with the On the east side, many streams and three major rivers

upper watershed habitats needed by many terrestrial drain the west slope of the Sierra Nevada and flow

species. The ecological integrity of the San Joaquin into the San Joaquin

River below Friant Dam is critical to the ecological River. The    major

health of the Bay-Delta system. The ecological eastside tributaries south
of the Delta are thequality of the mainstem San Joaquin River below the E¢ologictl

mouth of the Friant Dam is particularly important Mt~tie,-,~t Stanislaus, Tuolumne,
for the anadromous fish that annually migrate into and Merced rivers.

and out of the Stanislaus, Tuolumne, and Merced Secondary streams south

rivers, of the Merced River
include Bear Creek and

The San Joaquin Ecological Management Zone ii .... ~. the Chovcchilla and
encompasses four Ecological Management Units: Fresno rivers and the

upper San Joaquin¯ Vernalis to Merced Ecological Management River.
Unit,

Precipitation in the San Joaquin River basin averages¯ Merced to Mendota Pool Ecological about 27.3 inches per year. Snowmelt runoff is the
Management Unit, major source of water to the upper San Joaquin River

¯ Mendota Pool to Gravelly FordEcological and the larger eastside tributaries. Historically, peak
Management Unit, and flows were in May and June, and natural overbank

flooding took place in most years along all the major
¯ Gravelly Ford to Friant Ecological Management rivers. When floodflows reached the valley floor, they

Unit. spread out over the lowlands, creating several
hundred thousand acres of permanent tule marshesDESCRIPTION OF THE and more than 1.5 million acres of seasonally flooded

MANAGEMENT ZONE wetlands and native grasslands. The rich alluvial soils
of natural levees once supported large, diverse

The 290-mite-longSan JoaquinValley occupiesthe
southern half of the Central Valley and has an       riparian (waterside) forests. As much as 2 million

~ Qu~
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acres of riparian vegetation are estimated to have
grown on levees, on floodplains, and along small
stream courses. Above the lower floodplain, the
riparian zone graded into higher floodplains
supporting valley oak, savanna, and native grasslands            3500
interspersed with vernal pools. Less than 10% of the            3ooo
historic wetland acreage and less than 2% of the
historic riparian acreage exist as remnant vestiges.

Agricultural development in the basin, which began F. .
in the 1850s, brought dramatic changes in the 1000

hydrologic system. The upper San Joaquin River 500 ~
drainage (1,650 square miles) now has seven power- 0 -’q -v ~--~-7 ’ ~ ~ ~ ~ ~ ~ ,
generation reservoirs, which alter flows in the upper J F M A M J J A S O N D
basin. Friant Dam near Fresno is the major storage
reservoir there. Completed in 1949, the dam is ~ Norrnal Year ~ Dry Year

operated by the u.s. Bureau of Reclamation Historical Srreamflow on the San Joaquin River at Vernalis, 1972-
(Reclamation) to provide flood control, irrigation, and 1992 (Dry year is the 20th percentile year; normal year is the 50th

power generation. Millerton Lake, formed by Friant percentile or median year.)

Dam, has a gross storage capacity of 520,000 acre- Historically, the upper San Joaquin River supported

feet (af) and provides for deliveries into the Friant- spawning and rearing habitat for the southernmost

Kern Canal, the Madera Canal, and other Central stocks of spring- and fall-run chinook salmon and for

Valley Project (CVP) facilities. Mean annual runoffof steelhead. Early dams along the river restricted

the San Joaquin River into Millerton Lake totals 1.9 passage of adult salmon. By the early 1940s, large

million af, with 2.2 million af per year committed in runs of salmon in the upper San Joaquin River near

water contracts. Fresno were mostly spring-run fish. This spring run,
, ranging from 2,000 to 56,000 fish between I943 and

Unimpaired Monthly Average Flow 1948, was extirpated after 1949 when the Friant
Dam closed the channel. The fall run, averaging
about 1,000 spawning adults in the 1940s, was also

20000 -" I /, eliminated by the dam. Streamflow releases to the
~ / I San Joaquin River below the dam are now insufficient

~5ooo ~" i to support salmon passage, spawning, or rearing. No

~ water passes through the Gravelly Ford to Mendota
~Ioooo Pool reach except during extremely high runoff

,_o periods.
sooo

There is historical documentation of steelhead in the

0 San Joaquin river system, south to and including the

J F M A M J d A S O N D Kings River and Tulare Lake (Yoshiyama et al.
°1996). The widespread distribution of chinook

’. -_] Normal Year ~ Dry Year salmon in this system provides further indication of

Unimpaired Streamflow on the San Joaquin River at Vernalis, 1972- the extent of steelhead distribution. In the Klamath
1992 (Dry year is the 20th percentile year; normal year is the 50th River drainage, for instance, all streams that contain

percentile or median year.) a chinook salmon population have steelhead as well
and, in nearly all cases, steelhead go higher into the

Water development caused a great change in the drainage and utilize more of the stream system than
natural streamflow pattern of the river. The high do chinook salmon. This indicates that if chinook
flows of spring are now captured in storage reservoirs salmon were able to access and utilize habitat of a
in the basin except for the years of highest rainfall, particular stream, steelhead could as well. Because
Summer and fall flows are higher than before to

steelhead utilize smaller tributaries for spawning and
provide water for irrigation and urban water supply,

rearing, they were probably more widely distributed
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in the San Joaquin River system (and the rest of the other samples of steelhead analyzed (132 samples
Central Valley) than were chinook salmon from Washington, Oregon, Idaho, and California)
CYoshiyama et al. 1996). (Busby et al. 1996), hence may be representative of

native Central Valley steelhead. In most years, a few
Friant Dam’s closure of the channel and reduction of salmon are observed spawning in late January and
total basin outflow damaged anadromous fish runs in February on the lower Stanislaus River. Whether

these fish are a remnant of a distinct late fall run inother tributaries well. Reducing fall attraction
flows and spring outflows on the mainstem San the San Joaquin River basin or whether they are
Joaquin River reduced adult returns, production, and strays or fall-run fish spawning later than usual is not
survival of salmon throughout the system. When known.
spring outflow at Vernalis on the mainstem San
Joaquin River is high, the total adult salmon In recent years, fall-run chinook spawning
escapement (fish that survive migration to spawn) in escapements in the San Joaquin River basin have
the SanJoaquin River basin increases 2.5 years later, declined to alarmingly low levels. In fall 1991, an
Since Friant Dam began operating, low spring estimated 658 fish returned to the basin to spawn,
outflows from the basin in most years have compared to 135,000 in 1944, 80,500 in 1953,
contributed substantially to low salmon production. 53~400 in 1960, and 70,000 in 1985.

The three major eastside tributaries to the San A streamflow of 35 to 230 cubic feet per second (cfs)
Joaquin River--the Stanislaus, Tuolumne, and is required in the river between Friant Dam and
Merced river~support spawning and rearing habitat Gravelly Ford to support riparian water diversions.
for fall-run chinook salmon, steelhead, rainbow trout, Major reaches of the river between Gravelly Ford and
and perhaps late-fall-run chinook salmon. Substantial the confluence with the Merced River ar~ essentially
evidence exists to show that there is an extant self- dry for much of the The stream channel hasyear.
sustaining steelhead run in the San Joaquin Basin. been affected by inchannel gravel mining and by
Since 1995, a small, but consistent, number of vegetative encroachment resulting from the absence
juvenile steelhead that exhibit smolt characteristics of frequent scouring flows. The mainstem San
have been captured in rotary screw traps at two Joaquin River downstream from the confluences with
chinook salmon monitoring sites on the lower the major eastside tributaries provides the migration
Stanislaus River (Demko and Cramer 1997; 1998). corridor for anadromous fish to the Delta and the
The presence, over multiple years, of juvenile Pacific Ocean.
steelhead that have undergone smoltification and are
actively migrating to the ocean is sufficient evidence

In recent years, drainage practices in western Merced

to conclude that natural production is occurring and Countyhave increasedagriculturalreturnflows from

a self-sustaining population exists. This is also the Salt and Mud Sloughs into the mainstem SanJoaquin
River. These flows attracted significant numbers ofopinion of the Department of Fish and Game (CDFG

1997), the Steelhead Project Workteam of the adult salmon into the sloughs and, subsequently, into

Interagency Ecological Program (IEP Steelhead irrigation canals with no suitable spawning habitat.

Project Workteam 1999) and apparently the As spawning runs have declined, the proportion of

Department of Water Resources and the U.S. Bureau the San Joaquin drainage salmon straying into the

of Reclamation (DWR and USBR 1999). It is the westside area has increased. In fall 1991, 31% of the

opinion of the Department of Fish and Game that salmon in the basin was estimated to have strayed

small runs of steelhead still exist in the Tuolumne into westside canals.

and Merced rivers as well (CDFG 1997). Fish screens were installed on the E1 Solyo, West

Recent genetic analysis by the National Marine Stanislaus, and Patterson Irrigation District

Fisheries Service of Stanislaus River rainbow diversions in the late 1970s. Because of the low

trout/steelhead collected from the anadromous reach number of returning adult salmon and juveniles the

below Goodwin Dam show that this population has inappropriate design and inefficiency of the screens,

close genetic affinities to upper Sacramento River and the high cost of maintenance; the screens were

steelhead (NMFS 1997). Further, this Central Valley abandoned within a few years. The El Soyo diversion

group forms a genetic group that is distinct from all has the capacity to withdraw as much as 80 cfs; each

~ CJO~ED
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of the other diversions has a capacity of 249 cfs. Restoring and maintaining important ecological
Together, these diversions can withdraw a significant processes and functions in the San Joaquin River
proportion of the mainstem river flow, particularly in Ecological Management Zone depend on conditions
dry years, in both the main tributaries to the river (the East San

Joaquin Basin Ecological Management Zone) and the
Many small and medium-size irrigation diversions on downstream Sacramento-San Joaquin Delta
the mainstem San Joaquin River entrain juvenile Ecological Management Zone. Water flow, channel
salmon in addition to those at the El Soyo, West incision, levee construction, gravel mining, sediment
Stanislaus, and Patterson Irrigation District and nutrient supply, and input of contaminants from
diversions. Cumulative losses at these other sites may the tributary streams all influence habitat conditions
be significant, in the mainstem San Joaquin River. Changes of these
San Joaquin River basin outflow standards should be factors in the tributaries from historical conditions
established to protect adults migrating upstream in have degraded habitat on the mainstem river.
the fall and emigrating smolts in the spring. Conditions in the Delta have a significant effect on

anadromous fish production in the basin because, in
High water temperatures during emigration probably most years, a significant proportion of inflow from
reduce smolt survival in the mainstem river, the SanJoaquin River is diverted at the Delta.
California Department of Fish and Game (DFG)
Exhibit 15 to the California State Water Resources DI::SCR|PT|ONS OF:
Control Board (SWRCB) for Phase I of the Bay-Delta I::::COLOGICAL MANAGI_-MENT
hearings showed that, in years when the flow at
Vernalis was 5,000 cfs or less in May, water ~JNI’rS

temperatures were at levels of chronic stress for these VERNALIS TO MERCEDfish. Temperature stress is additive and increases with
successive exposures to diversions, predation, ECOLOGICAL MANAGEMENT UNIT

handling in the Delta fish salvage process, and The Vernalis to Merced Ecological Management Unit
migration delays. (43 miles, from river mile [RM] 75 to RM 118) is the

nontidal reach of the river that includes the
LIST OF SPECIES TO BENEFIT FROM confluences with the Merced, Tuolumne, and

RESTORATION ACTIONS IN THE Stanislaus rivers. These major tributaries drain the

SAN JOAClUIN RIVER ECOLOGICAL west slope of the Sierra Nevada and provide most of

MANAGEMENT ZONE the flow to this reach. On the arid west side of the

¯ chinook salmon basin, relatively small intermittent streams drain the
¯ steelhead trout eastern slopes of the Coast Ranges but their waters
¯ splittail rarely reach the river, which flows in this reach
¯ white sturgeon through a broad alluvial channel and floodplain.
¯ American shad Levees set close to the main channel confine the
¯ giant garter snake floodplain throughout most of its length, including
¯ Swainson’s hawk along the lower tributaries.
¯ greater sandhill crane
¯ western yellow-billed cuckoo MERCED TO MENDOTA POOL
¯ shorebirds ECOLOGICAL MANAGEMENT UNIT
¯ wading birds
¯ waterfowl The Merced to Mendota Pool Ecological
¯ neotropical migratory birds Management Unit (87 miles, from RM 118 to RM
¯ SanJoaquin Valley woodrat 205) includes the mouth of Salt Slough and the
¯ riparian brush rabbit Chowchilla and Fresno rivers. Flows in this reach have
¯ native resident fishes been significantly reduced from historical conditions¯ plants and plant communities. by the Friant Dam project upstream and by the

Eastside Bypass and levee system. The reach receives
inflow from the Delta-Mendota Canal into Mendota

~ c.v~F~
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Pool. Irrigation deliveries in the local area use this significantly reduce streamflow and alter stream
reach as a conduit. Agricultural drainage practices in temperature.

I western Merced County result in significant return
flows from Salt and Mud Sloughs into this reach. Additional stressors are:

MENDOTA POOL TO GRAVELLY ¯ direct removal and fragmentation of riparian

i habitat for agricultural and urban development
FORD ECOLOGICAL MANAGEMENT and floodway maintenance,

UNIT
¯ entrainment of fish and other aquatic organisms

I The vision for the Mendota Pool to Gravelly Ford in water diversions, and
Ecological Management Unit (24 miles, from RM
205 to RM 229) includes no significant tributary ¯ inchannel and floodplain gravel extraction, which

inflow. Because of the Friant Dam project upstream, alters channel forms.

most of this reach is dry for much of the year. The
Channel instability and floodplain disturbance have

stream channel has been altered by inchannel gravel
caused bank and floodplain deposits to erode and

mining, floodplain confinement by levees and release too much fine sediment into the river. This
incision, and vegetation encroachment into the sediment damages spawning habitat and bars fish
abandoned channel and floodplain, passage. Construction of levees close to channels, as

I GRAVELLY FORD TO FRIANT well as flood bypasses and weirs, has fragmented and

ECOLOGICAL MANAGEMENT UNIT degraded floodplain habitats (e.g., by causing
unnaturally high salt concentration in surface soils).

The Gravelly Ford to Friant Dam Ecological Levees have also caused excessive scour of the channel

I Management Unit (31 miles, from RM 229 RM and instability of riparian and aquatic habitats withinto
260) includes no significant tributary inflow. At the leveed channel. In some reaches, native
Friant Dam, almost all the mainstem riverflow is vegetation is being replaced by non-native invasive

i diverted into the Friant-Kern Canal. Except during plants, such as giant reed. This reduces the quality of
spill conditions at Friant Dam, the reach from the fish and wildlife habitat, increases sediment deposits,
dam to Gravelly Ford receives a flow release of 35- and decreases floodway capacity.

~¯
230 cfs to support riparian water diversions; any
streamflow reaching Gravelly Ford sinks into the Important habitats provided by the San Joaquin

_
channel bed because of the highly permeable River and its ecological processes include riparian and

substrate (bottom material) in that area. The stream
riverine aquatic habitats; riparian forest; valley oak
woodland; perennial grassland;

~ I channel has been altered by inchannel gravel mining, various cropland

incision, and vegetation encroachment into the
habitats (e.g., agricultural wetlands and uplands);

channel and floodplain, and migration, holding, spawning, nursery, and

~ ¯ emigration habitats for anadromous and resident fish
Significant stressors of ecological functions, habitats, populations.
and species on the San Joaquin River are:

Important fish, wildlife, and plant species occupying
¯ artificial confinement of the river channel within the San Joaquin River Ecological Management Zone

levees and its habitats include steelhead, fall-run chinook
salmon, splittail, white sturgeon, green sturgeon, and

i ¯ dams the block access to historical habitat American shad.
¯ poor land use and livestock grazing practices on

riparian lands, VISION FOR THE ECOLOGICAL
MANAGEMENT ZONE¯ lack of floodflows, which alters the natural

sediment balance and reduces riparian vegetation The vision for the San Joaquin River Ecological
growth, and Management Zone includes restoring important

I fishery, wildlife, and plant communities and
¯ reservoir management and diversions on the ecological processes to healthy conditions and

mainstem and tributary streams that reducing stressors that inhibit health and limit
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restoration. This will require reactivating natural white and green sturgeon, and splittail and the
ecological processes, including streamflow and migratory corridor for upstream and downstream
natural stream meander, to accomplish most of the migration of fall-run and late-fall-run chinook
restoration. In addition, stressors such as unscreened salmon, steelhead, and resident rainbow trout.
diversions and levee confinement of the floodplain
must be reduced. The vision includes significant

¯ restore and maintain streamflows that provide
habitat and adequate temperature levels forimprovementsin floodplain and stream-channel

habitats consistent with flood control, urban, and migrating salmon and steelhead and resident
native fishes,agricultural development plans in the San Joaquin

Valleyfloodplain. maintain a diverse, self-sustaining riparian zone,

Throughout the San Joaquin River, restoring a ¯ reestablish a functional floodplain,
healthy riparian zone and improving stream meander
corridor will increase the shaded riverine aquatic̄ restore a balanced sediment regime,
(SRA) habitat, the woody debris, and the natural¯ reduce entrainment of aquatic resources at water
sediment regime (pattern) in the aquatic system, diversions, and

In the lower part of the zone from the Merced River ¯ reduce the input of salt and other contaminants.
to Vernalis, restoring the stream meander corridor
will benefit upstream and downstream migration ofRestoring fall-run chinook salmon and steelhead runs
fall-run chinook salmon and steelhead and restorein the San Joaquin River basin could contribute
spawning and rearing habitat for American shad,significantly to recovery of Central Valley stocks. In
striped bass, white and green sturgeon, and splittail,the past, natural .fall-run spawning escapements in
Reducinglosses offish to water diversions, improving the basin have accounted for as much as 27% of the
streamflows at critical times of year, reestablishing a total natural escapement of fall-run chinook salmon
functional floodplain and a balanced sediment in the Central Valley.
budget, and improving water quality by reducing
input of contaminants to the river will also benefit Floodway capacity should be expanded by a

fish and wildlife, combination of:

In the reach from the Merced River confluence to ¯ levee setbacks,

Mendota Pool, emphasis will be on reducing the ¯ levee abandonment where new land use and
input of contaminants from westside drainage and public ownership justify restoring the floodplain,
reducing straying of fall-run chinook salmon
upstream of the confluence with the Merced River. ¯ widening and extending the bypass system

throughout this reach, and
In the reach from Friant Dam to Gravelly Ford, the
vision focuses on maintaining native resident fishes ¯ establishing a new design floodflow capacity that

and waterfowl and wildlife habitat by restoring includes a firm commitment to natural

minimum streamflows, stream-channelconflguration, vegetation not subject to maintenance or

and the riparian corridor, removal.

VISIONS FOR I~COLOGICAL These measures are environmentally superior
alternatives to rebuilding and riprapping existing

MANAGEMENT UNITS banks and levees without modifying the undersized

VERNALIS TO MERCED RIVER
flood-control infrastructure damaged by the 1997
floods.

ECOLOGICAL MANAGEMENT UNIT
The vision sets a high priority on connecting

The vision for the Vernalis to Merced River Ecological fragmented riparian and seasonal floodplain habitat
Management Unit would: corridors and restoring ecological structures and

¯ restore the ecological processes needed to support processes, such as natural channel meanders and

spawning and rearing habitat for American shad, uncomqned lower floodplains, that promote self-
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sustaining riparian succession and creation of aquatic Floodway capacity should be expanded by a
habitat. Wildlife refuges and undeveloped historical combination of:

I floodplains that support seasonal wetlands and other
¯ leveesetbacks,natural habitats, but that have inadequate water

supplies and high surface salt concentrations, will be ¯ levee abandonment where new land use and
flooded by the restored flood cycles from modified public ownership justify restoring the floodplain,I flood control system described above.

¯ widening and extension of the bypass system
Instream sand and gravel mining on the major throughout this reach, and
tributaries in this reach should be phased out and
replaced by off-channel, high-terrace mines and ¯ establishment of new design floodflow capacity

relocation to other sources. Such sources may include that includes a firm commitment to natural

i reservoir delta deposits or abandoned floodplain vegetation not subject to maintenance or

terraces where the channel is unnaturally confined by removal.

recent downcutting. Abandoned inchannel pits that These measures are environmentally superior

i
cause channel instability and trap fish should be alternatives to rebuilding and riprapping existing
filled, where this is feasible, or modified and restored banks and levees without modifying the undersized
to create stable habitats and landforms. Revegetation flood-control infrastructure damaged by the 1997
programs and levee and grade modifications should floods.I be implemented at abandoned mine pits to provide
greater bank cohesion and channel stability and to The vision sets a high priority on reconnecting
route low flows away from potential fish fragmented riparian and seasonal floodplain habitat

I entrapments, corridors and restoring ecological structures and
processes, such as natural channel meanders and

MERCED RIVER TO MENDOTA unconfined lower floodplains, that promote self-
POOL ECOLOGICAL MANAGEMENT sustaining riparian succession and the creation of

¯ UNIT aquatic habitat. Wildlife refuges and undeveloped
historical floodplains that support seasonal wetlands

The vision for the Merced River to Mendota Pool        and other natural habitats, but that have inadequate

I Ecological Management Unit would reduce the input water supplies and high surface salt concentrations,
of contaminants, which will improve aquatic habitat will be flooded frequently by the restored flood cycles
quality in this unit and downstream in the Vemalis to from the modified flood control system described
Merced River Ecological Management Unit and in above.
the Sacramento-San Joaquin Delta Ecological
Management Zone. Other parts of the vision are to MENDOTA POOL TO GRAVELLY
restore ecological processes that create and sustain the FORD ECOLOGICAL MANAGEMENTI habitats of a diverse, self-sustaining riparian corridor U N IT
linked with upstream and downstream Ecological
Management Units; to reduce the straying of adult The vision for the Mendota Pool to Gravelly Ford

I fall-run chinook salmon into areas with no suitable Ecological Management Unit would restore the
spawning habitat; and to improve land management ecological processes needed to support a diverse, self-
and livestock grazing practices along streams and sustaining riparian corridor linked with upstream and

I riparian zones, downstream Ecological Management Units and that
does not encroach on the stream channel. The vision

Other requirements are to maintain a diverse, self- would also improve land management and livestock
sustaining riparian habitat zone, to reestablish a grazing practices along streams and riparian zones.I functional floodplain, to restore a balanced sediment
regime, to reduce entrainment of aquatic resources at Instream sand and gravel mining should be phased
water diversions, and to reduce the input of salt and out and replaced with off-channel, high-terrace mines

I other contaminants, and relocation to other sources. Such sources may
include reservoir delta deposits or abandoned
floodplain terraces where the channel is unnaturally
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I
confined by recent downcutting. Abandoned NATURAL FLOODPLAINS AND FLOOD 1
inchannel pits that cause channel instability and trap PROCESSES: Natural river-floodplain interaction
fish should be filled, where feasible, or modified and has bee,. impaired by the construction of dams and ¯
restored to create stable habitats and landforms, levees. Seasonal flooding is needed to promote
Revegetation programs and levee modifications ecological health and restoration of important species.
should be implemented at abandoned mine pits to The vision is that floodplains along the San Joaquin []
provide greater bank cohesion and channel stability River will be expanded, reconnected to their

and to route flows away from potential fish channels, and seasonally flooded by increased stream

entrapments, flows that will regenerate natural riparian habitat,
carry nutrients to the Delta, and create seasonal ¯

GRAVELLY FORD TO FRIANT DAM habitat for splittail spawning and the rearing and
ECOLOGICAL MANAGEMENT UNIT emigration of juvenile fish.

The vision for the Gravelly Ford to Friant Dam STREAM MEANDER: Natural stream meander in 1
Ecological Management Unit would restore a diverse, the San Joaquin River is constrained by dams, flood-
self-sustaining riparian corridor linked with upstream control levees, and altered flow patterns. The vision

, and downstream Ecological Management Units. The is to create and maintain any possible meander to 1
vision would also maintain streamflows for resident sustain habitats similar to those that occurred
native fishes and improve livestock grazing practices naturally to provide sediment for the Delta and
along streams and riparian zones, rearing habitats for chinook salmon and steelhead.

1
Instream sand and gravel mining should be phased CENTRAL VALLEY STREAM TEMPER-
out and replaced with off-channel, high-terrace mines ATURES: High stream temperatures limit or
and relocation to other sources. Such sources may interrupt the natural life cycle of aquatic organisms. I
include reservoir delta deposits or abandoned The vision is that water temperatures below major
floodplain terraces where the channel is unnaturally dams will be suitable for maintenance of important
confined by recent downcutting. Abandoned aquatic organisms and biological functions such as I
inchannel pits that cause channel instability and trap steelhead rearing and chinook salmon spawning, egg
fish should be filled, where feasible, or modified and development, and fry and juvenile rearing and
restored to create stable habitats and landforms, emigration. ¯
Revegetation programs and levee modifications
should be implemented at abandoned mine pits to VISIONS FOR HABITATS
provide greater bank cohesion and channel stability []SE~SO~,L W~I’L~ID HABITAT: The vision is
and to route flows away from potential fish

that increased seasonal flooding and enhancement of
entrapments, existing wetlands, and development of cooperative

VISIONS FOR ECOLOGICAL programs with local landowners will contribute to ¯
increased habitats for waterfowl and other wetland

PROCESSES                      dependent fish and wildlife resources such as

CENTRAL VALLEY STREAMFLOWS: Instream shorebird, wading birds, and the giant garter snake.
[]

flows are inadequate and need to be supplemented RIPARIAN AND    RIVERINE AQUATIC
where possible, consistent with existing agreements. HABITATS: Riparian plant communities are
The vision is that instream flows will be high enough important components of a healthy ecosystem and ¯
to support the restoration ofecologicalprocesses and contribute in many ways to sustaining fish and
functions that maintain important fish, wildlife, and wildlife populations. The vision is to restore diverse
plants along with their habitats, self-sustaining riparian and riverine aquatic habitat

COARSE SEDIMENT SUPPLY: The vision is that along the San Joaquin River which will serve as an
1

existing sources of coarse sediments will be protected important migratory corridor to upstream habitats

and cooperative programs or conservation easements for terrestrial and aquatic species.

will be developed to reduce the amount of coarse FRESHWATER FISH HABITAT: Freshwater fish I
sediments harvested from the active stream channel, habitat is an important component needed to ensure
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|̄
the sustainability of resident native fish species. The STEELHF.AD: The vision for steelhead trout is to
SanJoaquin River is a low elevation, valley floor river recover this species listed as threatened under the

I (Moyle and Ellison 1991). The quality of freshwater ESA and achieve naturally spawning populations of
fish habitat in the San Joaquin River will be sufficient size to support inland recreational fishing
maintained through actions directed at streamflows, and that use fully existing and restored habitat.
sediment supply, stream meander, natural floodplainI and flood and SPLITTAIL: The vision for splittail is to achieve

processes, maintaining restoring
recovery of this federally listed threatened species.

riparian and riverine aquatic habitats, and reducing
the adverse effects of stressors such as contaminants. The vision is that splittail will have access to

I seasonally flooded spawning habitat and that their
AGRICULTURAL LANDS: Improving habitats on offspring will have unimpaired access to rearing and
and adjacent to agricultural lands in the Butte Basin foraging areas.
Ecological Management Zone will benefit native
waterfowl and wildlife species. Emphasizing certain WHITE STURGEON: The vision for white sturgeon

agricultural practices (e.g., winter flooding and is to maintain and restore population distribution and

harvesting methods that leave some grain in the abundance to historical levels. Improved flows in late

fields) will also benefit many wildlife that seasonally winter and early spring will benefit sturgeon

use these important habitats, spawning. Improved stream meander corridors
should also benefit sturgeon. The vision is that

VISIONS FOR REDUCING OR restoration of ecological processes and habitats along
with a reduction of stressors will contribute to stable

ELIMI NATI NG STRESSORS and larger sturgeon populations.
WATER DIVERSIONS: The vision for water AMERIC/~I SHAD: The vision for American shad
diversions is that the diversion of water from the is to maintain a naturally spawning population,
lower San Joaquin River will not adversely influence consistent with restoring native species, that supports
efforts to rebuild fish populations and maintain a sport fishery similar to the fishery that existed inI riparian and riverine aquatic habitats. the 1960sand 1970s.

LEVEES, BRIDGES, AND BANK PROTECTION: LAMPREY: The vision for river lamprey is to
Levees, bridges, and bank protection measures along maintain the diversity, distribution and abundance of
the San Joaquin River have inhibited overland flow this species.
and erosion and depositional processes that develop
and maintain the floodplain. The vision is to modify, WESTERN POND TURTLE: The vision for the
remove, or reoperate structures in a manner that western pond turtle is to maintain and restore their
greatly lessens adverse affects on ecological processes abundance and distribution by maintaining or
and aquatic organisms, expanding existing populations by improving stream

channel, floodplain riparian processes, and reducing
CONTAMINANTS: The vision is to reduce losses of predator species.
fish and wildlife due to pesticide, hydrocarbon, heavy
metal, and other pollutants. GIANT GARTER SNAKE: The vision for the giant

snake is to contribute to the of thisgarter recovery
VISIONS FOR SPECIES State and federally listed threatened species in order

CHINOOK SALMON: The vision for chinook to contribute to the overall species richness and
diversity. Achieving this vision will reduce thesalmon is to recover all stocks presently listed or

proposed for listing under ESA or CESA, achieve conflict between protection for this species and other

naturally spawning population levels that support beneficial uses of land and water in the Bay-Delta.

I and maintain ocean commercial and ocean and inland Protecting existing and restoring additional suitable

recreational fisheries, and that use fully existing and wetland and upland habitats will be critical to

restored habitats. The vision is that improved achieving recovery of the giant garter snake. The

i habitats and flows in the San Joaquin River below the proposed restoration of aquatic, wetland, and riparian

mouth of the Merced River will contribute to the habitats in the East San Joaquin Ecological

survival of adult and juvenile chinook salmon.

I
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Management Zone will help in the recovery of these agricultural habitats. Increase use of the East San
species by increasing habitat quality and area. Joaquin Ecological Management Zone and possibly

SWAINSON’S HAWK: The vision for Swainson’s
increases in some populations would be expected.

hawk is to contribute to the recovery of this State- NEOTROPICAL MIGRATORY BIRDS: The vision
listed threatened species. Improvements in riparian for the neotropical migratory bird guild is to restore
and agricultural wildlife habitats will aid in the and maintain healthy populations of neotropical
recovery of the Swainson’s hawk. Increased migratory birds through restoring habitats on which
abundance and possibly some nesting would be they depend. Protecting existing and restoring
expected as a result of improved habitat, additional suitable wetland, riparian, and grassland

habitats will be critical to maintaining healthy
GREATER SANDHILL CRANE: The vision for the neotropical migrant bird populations in the Bay-
greater sandhill crane is to contribute to the recovery Delta.
of this California species of special concern.
Improvements in pasture lands and seasonally RIPARIAN BRUSH RABBIT: The vision for the
flooded agricultural habitats, such as flooded corn riparian brush rabbit is to contribute to the recovery
fields, should help toward recovery of the greater of this federally and State-listed endangered species
sandhill crane population. The population should through improvements in riparian habitat and
remain stable or increase with improvements in reintroduction to former habitat.
habitat.

SAN JOAQUIN VALLEY WOODRAT: The vision
WESTERN YELLOW-BILLED CUCKOO: The for the San Joaquin Valley woodrat is to contribute to
vision for the western yellow-billed cuckoo is to the recovery of this federally listed endangered species
contribute to the recovery of this State-listed through improvement in its habitat.
endangered species. The yellow-billed cuckoo along

NATIVE RESIDENT FISHES: The vision for nativethe San Joaquin River and its tributaries is not a
resident fish species is to maintain and restore thespecies for which specific restoration projects are

proposed. Potential habitat for the cuckoo will be distribution and abundance.

expanded by improvements in riparian habitat areas. PLANT SPECIES AND COMMUNITIES: The
These improvements will result from efforts to vision for plan species and communities is to protect
protect, maintain, and restore riparian and riverine and restore these resources in conjunction with efforts
aquatic habitats throughout the San Joaquin River to protect and restore wetland and riparian and
and East San Joaquin Ecological Management Zones, riverine aquatic habitats.
thus sustaining the river meander belt, and increasing
the natural sediment supply to support meander and INTEGRATION WITH OTHER
riparian regeneration. RESTORATION PROGRAMS
SHOREBIRDS AND W~DING BIRDS: The vision The Ecosystem Restoration Program (ERP) proposes
for the shorebird and wading bird guilds is to targets and actions for the San Joaquin River
maintain and restore healthy populations through Ecological Management Zone to augment other
habitat protection and restoration. Shorebirds and
wading birds will benefit from restoration of wetland,

current and future restoration efforts for the zone.

riparian, aquatic, and agricultural habitats. The SAN JOAQUIN RIVER
extent of seasonal use of the East San Joaquin MANAGEMENT PROGRAM
Ecological Management Zone by these birds should
increase. The San Joaquin River Management Program was

established through State legislation (Chapter
WATERFOWL: The vision for waterfowl is to 1068/90) to develop comprehensive and compatible
maintain and restore healthy populations at levels solutions to water supply, water quality, flood
that can support consumptive (e.g., hunting) and control, fisheries, wildlife habitat, and recreational
nonconsumptive (e.g., birdwatching) uses. Many needs in the San Joaquin River basin.
species of resident and migratory waterfowl will
benefit from improved aquatic, wetland, riparian, and

~ ~
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CENTRAL VALLEY PROJECT SanJoaquin River flood control system in light of the

IMPROVEMENT ACT inadequate capacity demonstrated by the 1997
floods, and consistent with floodplain habitat

Section 3406(c) of the Central Valley Project recommendations containedinthe1995SanJoaquin
Improvement Act directed the Secretary of the River Management Plan. Emphasis will be placed on
Interior to develop a comprehensive plan to address managing the floodplain and detaining floodflows to
fish, wildlife, and habitat concerns on the San Joaquin infrastructure and habitatmeet safety, reliability,
River. The vision for the San Joaquin River Ecological objectives, along with reconstructing and upgrading
Management Zone will also complement efforts of existing levees.
the U.S. Fish and Wildlife Service (USFWS)
Anadromous Fish Restoration Program. The goal of AGREEMENT ON SAN JOAQUIN

the program is to double the natural production of RIVER PROTECTION

I anadromous fish in the system overaverage
production during 1967 through 1991

In an effort to resolve issues brought forth in the
¯

State Water Resources Control Board’s 1995 Water

CALFED BAY-DELTA PROGRAM Quality Control Plan for the Bay/Delta, the San

I Joaquin River Tributaries Association, San Joaquin
CALFED has funded eight ecosystem restoration River Exchange Contractors Water Authority, Friant
projects in the San Joaquin River Ecological Water Users Authority, and the San Francisco Public

i Management Zone. One project acquires and restores Utilities Commission collaborated to identify feasible,
6,169 acres of land along the San Joaquin River to be voluntary actions to protect the San Joaquin River’s
incorporated into the San Joaquin River National fish resources. In spring 1996, these parties agreed on
Wildlife Refuge. Another project studies the use of a "Letter of Intent to Resolve San Joaquin Riveri Issues." This agreement, when finalized, has thebacteria to reduce seleniumin agricultural drain
water, potential of providing the following:

I SALMON, STEELHEAD TROUT AND ¯ higher ~inimum base flows,

ANADROMOUS FISHERIES
¯ significantly increased pulse flows,

PROGRAM ACT

I ¯ installation and operation of a new fish barrier on
Established in 1988 by Senate Bill 2261, this Act the mainstem San Joaquin River,
directs the California DFG to implement measures to
double the numbers of salmon and steelhead present ¯ set up a new biological monitoring program, and

I in the Central Valley (DFG 1993, 1996). The DFG’s
salmon and steelhead restoration program includes

¯ set aside federal restoration funds to cover costs

cooperative efforts with local governments and associated with these measures.

private landowners to identify problem areas and to One of the important components of the Agreement
assist in obtaining funding for feasibility studies, is the development of the Vernalis Adaptive
environmental permitting, and project construction. Management Program (VAMP) to improve

I The ERP vision for this Ecological Management Zone environmental conditions on the San Joaquin River.
will also assist DFG as it progresses toward its goal of Elements of this potential adaptive management
doubling the number of anadromous fish over 1988 program include a range of flow and non-flow habitat
population levels, improvement actions throughout the watershed, and

i SACRAMENTO-SAN JOAQUIN
an experimental program designed to collect data
needed to develop scientifically sound fishery

RIVER BASINS COMPREHENSIVE           management options for the future.

I STUDY
The future of the Agreement is unknown at this time.

This study proposes coordination between the U.S. However, several actions by the San Joaquin River
Army Corps of Engineers (Corps), USFWS, California Stakeholders Policy Group and other parties haveI been or are presently being implemented throughoutDepartmentof WaterResources(DWR),andother
participating agencies to review and reevaluate the the watershed. These actions include:
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¯ Increased flow from the Tuolumne River, and Riparian restoration may take a variety of forms and
implementation of non-flow programs through the project will be developed to ensure that it is
a settlement between the Federal Energy consistent with other goals and objectives established
Regulatory Commission and numerous other for the SanJoaquin River. This is a stakeholder driven
parties; project that will need the assistance of all the

¯ An interim operating plan for the New Melones
interested parties and the public.

Project to provide additional flows on the In October 1998, the Program reported an analysis
Stanislaus River; of the affects of physical processes on the potential for

riparian habitat on the San Joaquin River from Friant
¯ New fishery response test programs on the Dam to the confluence of the Merced River. They

Merced River; reported that natural physical processes affecting the
¯ Actions by water users on the Stanislaus and river and riparian vegetation included surface and

Merced rivers to sell water purchase options that groundwater hydrology, bank and bed erosion and

would help meet Central Valley Project deposition, channel and floodplain hydraulics and

Improvement Actobjectives; sediment transport, and other channel-forming
processes.The timing, pattern, and magnitude of

¯ Salmon smolt out-migration studies conducted these natural physical processes have been altered by
by Oakdale Irrigation District, South San local and state flood control projects, operation of
Joaquin Irrigation District, USFS, and DFG on reservoir dams and weirs, reclamation of the river
the Stanislaus River; floodplain and basin lands for agricultural and urban

¯ A two-year water purchase by USBR from uses, and mining of sand and gravel from channel

Oakdale Irrigation District and South San deposits.

Joaquin Irrigation Districts of up to 50,000 acre- CENTFL~L VALL~�’ HABITAT ,JOINT
feet to help implement fish-doubling objectives

~/ENTURE
of the Central Valley Project Improvement Act;
and The Central Valley Habitat Joint Venture and the

North American Waterfowl Management Plan have¯ Seasonal installation of a fish barrier at the head developed objectives for wetlands in the San Joaquin
of Old River for a five-year period. River Ecological Management Zone. These objectives

SAN JOAQUIN RIVER RIPARIAN are consistent with the ERP targets developed for this

HABITAT RESTORATION PROJECT Ecological Management Zone.

The San Joaquin River Riparian Habitat Restoration LINKAGE TO OTHER
Project is a collaborative effort of the Friant Water ECOLOGICAL MANAGEMENT
Users Authority, the Natural Resources Defense ZONES
Council, the Pacific Coast Federation of Fishermen°s
Associations, U.S. Bureau of Reclamation, U.S. Fish Restoring and maintaining important ecological
and Wildlife Service, with participation by other local processes and functions in the San Joaquin River
and state interests, who share a strong interest in the Ecological Management Zone depends on conditions
mainstem of the San Joaquin River. The group agreed in both the main tributaries to the river (the East San
to pursue mutually acceptable restoration activities Joaquin Basin Ecological Management Zone) and the
and initially will focus on riparian habitat restoration downstream Sacramento-San Joaquin Delta
along the San Joaquin River from Friant Dam to the Ecological Management Zone. Water, sediment,
confluence with the Merced River. There are many nutrient supply, and input of contaminants from
benefits to developing and implementing a riparian tributary streams all influence habitat conditions in
restoration plan, including improved flood control, the mainstem San Joaquin River. Changes in these
groundwater recharge, and fish and wildlife factors from historical conditions have degraded
enhancement. Other projects may be pursued as habitat on the mainstem river. Maintaining a healthy
consensus is reached, riparian zone and balanced sediment budget in the

~ ~
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mainstem San Joaquin River will depend on an fisheries may be needed in addition to restoration
appropriate input of nutrients, water, and sediment work inland.

I from the major tributaries. Water supply from the
tributaries is critical to maintaining aquatic habitat in RESTORATION TARGETS AN D
the mainstem river between the Merced River PROGRAMMATIC ACTIONS
confluence and Vernalis because Friant Dam divertsI almost all the flow from the ECOLOGICAL PROCESSESupperSan JoaquinRiver
watershed.                                                 CENTRAL VALLEY STREAMFLOWS

I The Sacramento-San Joaquin Delta Ecological
Management Zone provides habitat for upstream TARGET I : Manage flow releases from tributary

migration of adult anadromous fish and downstream streams to provide adequate upstream and

migration and rearing of juvenile anadromous fish downstream passage of fall-run and late-fall-run

I from the San Joaquin River basin. Conditions in the
chinook salmon, resident rainbow trout, and

Delta have a significant effect on anadromous fish steelhead and spawning and rearing habitat for
American shad, splittail, and sturgeon from theproduction in the San Joaquin River basin because, in

I most a significant proportion of inflow from Merced River confluence to Vernalis (4~4~).years,
the basin is diverted at the Delta and entrainment PROGRAMMATIC ACTION 1A: Develop a coop-
losses of juveniles are high. In turn, the volume of erative program to purchase water from willing

i inflow and the input of nutrients, contaminants, and sellers or develop alternative sources of water.
sediments from the San Joaquin River significantly
affect the health of the Delta ecosystem. Restoring TARGET 2: Manage flow releases from Friant Dam

and maintaining a healthy ecosystem in this zone will to Gravelly Ford to maintain sustainable populations

be critical to ecosystem restoration in the Delta. of resident native fish (~).

Although delta smelt (federally listed as threatened) PROGRAMMATIC ACTION 2A: Evaluate the

I do not inhabit the San Joaquin River Ecological feasibility of increasing flows below Friant to restore

Management Zone, flows from this zone have terrestrial and aquatic habitats for fish and wildlife

significant effects on habitat for the species in the including anadromous salmonids.

I Delta. Delta smelt spawn in differeht locations in the TARGET :3: Optimize the ecological value of wet
Delta each year. Some always spawn on the San year flood releases below Friant Dam (~4~).
Joaquin side of the Delta; however, and sometimes

i hydrologic conditions cause larvae and juveniles to PROGRAMMATIC ACTION 3A: Evaluate the
move from the Sacramento to the San Joaquin side. feasibility of modifying flood operation guidelines and
In the 1995 USFWS biological opinion for delta schedules in wet years to include more variable
smelt, year-round base flows and April and May hydrographs with higher peak flows of shorter

I flows from the San Joaquin River are specified to duration and more overall flow variability.
protect delta smelt. The biological opinion also states

R~TION.~LIF.’~ Flows in the major eastside tributaries
that contaminants entering the Delta from the San
Joaquin River likely affect delta smelt and its food to the SanJoaquin River (Stanislaus, Tuolumne, and

organisms, as well as juvenile chinook salmon and Merced rivers) are controlled by releases From Foothi/l

striped bass. storage reservoirs (New Melones, New Don Pedro,
and New Exchequer reservoirs, respectively). Flows

Additionally, stressors affecting fish and wildlife From rile mainsrem SanJoaquin River are controlled
species that use the San Joaquin River during at least by Frianr Daan. The signiiqcanr reduction in outflow
part of their life cycle occur outside the identified From the San Joaquin River caused by water

I Ecological Management Zones. For example, ocean development in the basin has significantly reduced
recreational and commercial fisheries have a production oFchinook salmon in the basin. Increasing
significant effect on the numbers of anadromous fish base-flow releases From the tributary reservoirs wou!d
returning to spawn and rear in the San Joaquin River increase habitat in the mainsrem San Joaquin River
basin. New harvest management strategies for ocean For rearing and For upstream and downstream

migration of Fall-run and late-Fall-run chinook
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salmon, rainbow trout, and steelhead and for PROGRt~IMATIC ACTION 1A: Develop a
spawning and rearing habitat of American shad, cooperative incentive program to relocate gravel
white and green sturgeon, and splirtail from the mining operations from the active floodplain.
Merced River confluence to Vernalis.

FI~TIOI~AI.£: Dry Creek enters the river below
Escapement of chinook salmon in the San Joaquin Friant Dam and is the only remaining tributary that
!h’ver basin appears to be strongly improved by high supplies a significant source of coarse sedhnents with
April through June flows at Vemalis and low exports high flows. Bedload entering the river from Dry
during the year of outmigradon (California Creek daring high flows reduces the tendency of the
Department of Fish and Game 1992, 1993; Carl channel to incise and forms shifting river deposits on
Mesick Consultants 1994). Based on this relationship, bars that are needed for riparian colonization and
the USFV/S (1995) recommended base flows for succession ro occur.
Vernalis by water-year type to meet the goals of the
Anadromous Fish Restoration Program. STRF-~M [~F-~NDER

Flows From Friant Dam ro Gravelly Ford should be TARGET 1 : Restore and maintain a defined stream-

managed to maintain native resident fish populations meander zone on the San Joaquin River between

until an evaluation of the potential ro restore Vernalis and the mouth of the Merced River(’’’).

anadromous salmonids is completed. PROGPa~MI~ru~,TIC ACTION 1A: Develop a coop-

Natural stream-meander belts in alluvial systems erative strategy to acquire or obtain easements on

transport and deposit sediments and provide transient floodplain and riparian land.

habitats important to algae, aquatic invertebrates, PROG~MMATIC ACTION ~ B: Establish a river
and fish, as well as substrates (surfaces on which meander corridor between the Chowchilla Bypass and
plants and animals can live) for colonization by Mendota Pool.
riparian vegetation.

R~TIONAL£: Preserving and improving the stream
Pre~ent flood operations below Friant Dam typically meander belt below the mouth of the Merced th’ver
result in uniform flows For long durations during the will ensure that this important natura! process is
winter and spring months. Providing a more variable maintained in the San Joaquin River. This reach is
hydrograph which emulated natural inflow patterns important for migrating and rearing salmon and
to Millerton Lake would increase habitat complexity steelhead and other anadromous and resident fish
and diversity, mobilize bar material, and create better species. A natural meander process will provide
seed dispersal and more favorable sites for excellent habitat for spawning (through gravel
colonization by riparian species. A particular recruitment), rearing (channel form, cover, and
emphasis should be placed on flow peaks during at foodweb), and migration. The stream channel
least portions of the early spring months when seed meander program must be consistent with flood
of cottonwood and sycamore trees is being dispersed control requirements and, in the longer term, should
in the river. The purchase of easements or fee ride on reduce the need for future flood control efforts by
lands that become subject to greater flood frequency using natural system resilience and flood control
from peak overbank flows could be used to expand . characteristics.
the area of low floodplain along the river ro be
colonized naturally or planted with riparian The river between Chowchilla Bypass and Mendota

vegetation (San Joaquin Rdver Riparian Habitat Pool has the highest sinuosity and a greater tendency

Restoration Program 1998). for bank migration, bendway cutoffs, and overbank
flow across meander bends. The suggested approach

COARSE SEDIMENT SUPPLY to restoring meander in this section allows river bends

TARGET 1 : Conserve existing natural sources of to migrate within a designated meander corridor and

coarse sediments below Friant Dam (’’@). allows high flows ro overtop the large point bars.
These alluvial processes will promote the regeneration
of riparian vegetation and overall habitat complexity.

|
~ c~
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I
NATURAL FLOODPLAIN AND FLOOD to conduct a feasibility study for this floodplain

PROCESSES restoration program.

TARGET 1 : Restore floodplain-river interactions in Large areas floodplain supportthe historic still

the San Joaquin River between Vernalis and the natural topography and sloughs on both sides of the

mouth of the Merced River (.~). levee network, while other areas have feen laser
leveled lcor i~igated agricudmre or mdnaged wetlands.

PROGRAMMATIC ACTION 1A: Develop a The potential For rewetting the floodplain varies hy
cooperative program to evaluate the potential for reach, rased on the changes in fankFu!l channel

i levee deauthorization, levee removal, or levee capacity and the magnitude of the reduction oFflow
setbacks, under present hydrology. Many areas would derive

PROGRAMMATIC ACTION 1 R: Develop a coop- ecological fenefrs from the reintroduction of

I erative strategy to acquire or obtain easements or managed or naturM overfank flows, generally within

ownership of floodplain along the lower SanJoaquin a range of average annual ro !0-year frequency

River. inundation (San Joaquin River Riparian Hafirat
Restoration Program 1998).

i PROGRAMMATIC ACTION 1C: Conserve
remaining natural floodplain topography and CENTRAL VALLEY STREAM

sloughs. TEM PERATU RES

I TARGET 1 : Manage reservoir releases and otherRATIOtWU.I~: Setfack levees will provide more

floodplain flooding, room For stream meander, and factors to provide suitable water temperatures for

more riparian forest and seasonal wetland hafirars important resources fromthe Merced River

along the lower San Joaquin R/vet. Channel form confluence to Vernalis (~).

adjustments may fie necessary ro accelerate PROGRAMMATIC ACTION 1A’- Evaluate the
restoration of natural floodplain habitats and ro

feasibility of rele.asing sufficient instream flows toI restore and maintain configurations that may not the forimprove temperatureregime important
occur naturally due to remsdning consrrsa’nrs from the resources.
new setback levees. Permanent structures such as

I fridges and diversions dams can interrupt and impair PROGRAMMATIC ACTION 1 B: Evaluate the use
natural floodplain processes and hafitat development of upstream temperature control devices and reservoir
and succession, thus requiring removal oic the management options to reduce water temperatures
structures, rebuilding, or some continuing during critical periods.i maintenance or mitigation ro minimize their effects.

PROGRAMMATIC ACTION 1C: Develop a
Major flood flows along the San Joaquin R/vet cooperative program to evaluate the potential for

I periodically exceed flow capacity within the river restoring riparian vegetation to reduce water
levees, causing local and regional flooding. Even temperatures.
lesser flows can result in seepage damage ro levees
and !ands adjacent ro the floodway. The U.$. Army PROGRAMMATIC ACTION 1 D: Develop a

I cooperative program to evaluate the impact ofCorps of Engineers investigated the potential for a
demonstration project for disrrifuring peak flood discharge returns on stream temperature.

flows over land on wildlife refuges adjacent ro the RATIONAL£." Water temperatures in the msa’nsremI river. A previous analysis of rile West Bear Creek ,San River between the Merced R/vet
Floodplain Restoration Project was a ioinr effort by confluence and Vernaiis in the fall and spring often
the U.S. Fish and Wildlife Service and the California exceed stressful or lethal levels for upstream and

I Department of Water Resources using the San downstream migrating fail-run chinook salmon.
Joaquin Basin Action Plan interagency agreement High temperatures are thought to delay migration in
and the San Joaquin R/ver Management Program the fail (DFG 1992) and increase mortality of rearing

i funding. Recently, the CAIA~ED Category 11Iand outmigrating juveniles in the spring (DFG
restoration program provided funding to the USFWS 1993). ~Yhen the Vernaiis flow is 5,000 c~s or less in

May, water temperatures are at levels of chronic
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stress. Maintenance of improved base flows in the fall Zone should be subject to periodic flooding and
and spring will increase survival of upand overland flow from river floodplains.
downstream migrating chinook salmon.

RIPARIAN AND RIVERINE AOUATIC
HABITATS HABITATS

SEASONAL WETLANDS                 TARGET 1 : Restore 50 stream miles (1,212 acres)
of diverse, self-sustaining riparian community

TARGET 1: Assist in protecting 52,500 acres of (~).
existing seasonal wetland habitat through fee
acquisition or perpetual easements consistent with PROGRAMMATIC ACTION 1A: Develop a

the goals of the Central Valley Habitat Joint Venture cooperative program to protect large remnant stands

and the North American Waterfowl Management of old growth riparian woodlands.

Plan (~). PROGRAMMATIC ACTION 1 B: Develop a

PROGF~MMATIC ACTION 1A: Develop and cooperative program to restore riparian habitat.

implement a cooperative program to improve PROGRAMMATIC ACTION lC: Improve land
management of 52,500 acres of existing, degraded management and livestock grazing practices along
seasonal wetland habitat, streams and riparian zones.

TARGET 2: Develop and implement a cooperative TARGET 2: Revegetate low floodplains formerly
program to enhance 120,300 acres ofexistingpublic cleared for agricultural purposes or during past
and private seasonal wetland habitat consistent with floodway clearing projects (~).
the goals of the Central Valley Habitat Joint Venture
and the North American Waterfowl Management PROGRAMMATIC ACTION 2A: Identify

Plan(~). potential revegetation sites that are subject to
inundation at least every 5-10 years.

PROGRAMMATIC ACTION 2A: Improve and
manage seasonal wetland habitat throughout the F~ATlONAL£:Becauseo£high-flow-eventreduccion,
Ecological Management Zone. stream channelizarion, livestock grazing, gravel

extraction, and direct loss of habitat to agriculture
FLATIONALE: Restoring seasonal wedand habitats and urban development; the extent of riparian
along with aquatic, permanent wetland, and riparian vegetation along the mainscem San Joaquin P~’ver has
habitats is an essential element of the restoration been significantly reduced. Before they were
strategy for the Joaquin Ecological Management disturbed, riparian forests were an important
Zone. Restoring these habitats will also reduce the component of the mosaic of habitats in the San
amount and concentrations of contaminants chat Joaquin Valley, providing habitat for a variety of
could interfere with restoring the ecological health of native wildlife species. The riparian community
the aquatic ecosystem. Seasonal wetlands support a provides nutrients and woody debris to the aquatic
high production race of primary and secondary food system, along with shade and increased bank
species and large blooms (dense populations) of srabi/ity. The importance of restoHng riparian habitat
aquatic invertebrates, has been identified by DFG (1993) and USFWS

Wedands char are dry in summer are also et~cienr (1997).

sinks for the transformation of nutrients and the Old-growth stands of cottonwood forest, sycamore
breakdown of pesticides and other contaminants. The and valley oak woodlands, and wooded grassland
roughness of seasonal wetland vegetation filters and savanna are scattered throughout the area. Some of
traps sediment and organic particulates. VYacer these stands occur within Stare and federal refuges or
flowing out fromseasonalwetlandsistypically high parks, while others are found on private lands.
in foodweb prey species concentrations and fine Landowners at these sites should be contacted to
particulate organic matter that feed many Delta determine if the old growth sires are secure under
aquatic and semiaquatic fish and wildlife. To existing land management practices or if special
capitalize on these ~unccions, most of the seasonal conservation easements or management plans are
wedands of the San Joaquin Ecological Management

~ C~
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i
needed to ensure the long-term survival of these PROGRAMMATIC ACTION 1A: Increase the area
unique relict-age classes and their wildlife habitat and of rice fields and other crop lands flooded in winter

I aesthetic values (San Joaquin River Riparian Habitat and spring to provide high-quality foraging habitat
Restoration Program 1998). for wintering and migrating waterfowl and shorebirds

and associated wildlife.
There are also many sires along the San Joaquin River

I where low floodplains along the channel are subject RATIONAM.£: Following the extensive loss of native
ro infrequent inundation every 5-10 years. Tile Corp’s wetland habitats in the Central Valley, some wetland
comprehensive new hydraulic model of the entire wilcllife species have adapted to the artificial wedands

I river and bypass system may reveal segments of of some agricultural practices and have become
designated floodways where actual capacity exceed dependent on these wedands ro sustain their
design capacity and can therefore safely convey large populations. Agriculturally created wetlands include

i flood events, even with an increase in channel rice lands; fields flooded for weed and pest control;
roughness. In other instances, forest may have been stubble management; and railwarer circulation
cleared within a meander corridor for agricultural use, ponds.
though many sires on agricultural fields appeared in
aerial photos to be abandoned. Planted species mixes Managing agricultural lands ro increase forage for

should conform to the vertical range of cohorts in the waterfowl and other wildlife wi// increase the survival
rates of overwinrering wildlife and strengthen themgeneral vicinity of the river corridor (San Joaquin

I River Riparian Habitat Restoration Program 1998). for migration, thus improving breeding success.

FRESHWATER FISH HABITAT
Creating small ponds on farms with nearby waterfowl
nesting habitat bur lirde brood habitat will increase

I TARGET 1 : Maintain and improve existing production of resident waterfowl species when brood
freshwater fish habitat through the integration of ponds are developed and managed properly.
actions described for ecological processes, habitats, Researchers and wedand managers with the DFG,
and stressor reduction or elimination (~’). U.S. Fish and Wildlife Service and the California

"~Yaterfowl Association have found that we!! managed
PROGRAMMATIC ACTIONS: No additional brood ponds produce the high levels of invertebrates
programmatic actions are recommended, needed to support brooding waterfowl Other wild~e

i R~TIONAd.E: Freshwarerfish habitat is evaluated in as giant gartersuch the snake also benefit.

terms of its quality and quantity. Actions described Restoring suitable nesting habitat near brood ponds

for San Joaquin River ecological processes, stressor will increase the production of resident waterfowl

I reduction, and and riverine habitat species.riparian aquatic
should suffice to maintain and restore freshwater fish REDUCING OR ELIMINATING
habitats. For example, maintaining freshwater fish

I habitats is governed by actions ro maintain STRESSORS

streamflow, improve coarse sediment supplies, WATER DIVERSIONS
maintain stream meander, maintain or restore

I connectivity of the San Joaquin River and its TARGET 1 : Reduce entrainment of fish and other
floodplain, and in maintaining andresroringriparian aquatic organisms into diversions by 50°/3, by
and riverineaquarichabitats, volume, from the Merced River confluence to

Vernalis (’~’~).i AGRICULTURAL LANDS
PROGRAMMATIC ACTION 1A: Develop a

TARGET 1 : Cooperatively enhance 15,290 acres of cooperative approach to install state-of-the-art f~tsh

i private agricultural land to support nesting and screens at El Solyo, Patterson, and West Stanislaus
wintering waterfowl consistent with the objectives of Irrigation District diversions.
the Central Valley Habitat Joint Venture and the
North American WaterfowlManagement Plan PROGRAMMATIC ACTION 1B: Develop a

I (~). cooperative program to evaluate the feasibility of
installing state-of-the-art screens on small and
medium-sized diversions.
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TARGET 2: Eliminate the loss of adult fall-run the hydrologic connectivity between these channels
chinook salmon straying into the San Joaquin River and natural floodplains (~).
upstream of the Merced River confluence (~).

PROGRAMMATIC ACTION 1A: Develop a coop-
PROGRAMMATIC ACTION 2A: Continue erative strategy to evaluate the potential for levee
annually installing a temporary weir on the San deauthorization or relocation.
Joaquin River immediately upstream from the
confluence with the Merced River to block adult

PROGRAMMATIC ACTION 1 B: Develop a

salmon migration, cooperative program to acquire or obtain easements
on floodplain and riparian land needed to meet

R~TIONALE’. Three large water diversions are restoration goals.
between the Merced River confluence and Vernalis on

FL~TION,atL£� Natural stream meander heirs in
the mainsrem San Joaquin River: El Solyo, West
Stanislaus, and Patterson Irrigation District alluvial systems function to transport and deposit

diversions. Fish screens were installed ar these sediments and provide transient habitats important

diversions in the late 1970s; however, because of the
ro algae, aquatic invertebrates, and fish, as web as

scarcity of returning salmon, the inappropriate design providing substrares for colonization by riparian

and inefficiency of the screens, and the high cost of vegetation. Serdng back levees along the San Joaquin

maintenance; the screens were abandoned within a River encourages natural stream meander and

few years. Together, these diversions can withdraw a flooding processes.

significant portion of the mainsrem rivenqow, This measure includes removing site-specific local
particularly during dry water years. Irrigation levees or deauthorizing unneeded segments of state
diversions rake place during the juvenile salmon levees to expand the area of flood basin and
outmigration. In addition, many, small or medium- floodplain inundation. Additional information is
sized diversions are on this reach of the San Joaquin needed to make these determinations. Each site-
River. specific project will require a subreach hydraulic

In recent years, drainage practices in western Merced
model and sedim’ent transport analysis to evaluate the

County have increased agricultural return flows from feasibility of breaching or removing levees or

Salt and Mud Sloughs into the mainstem San Joaquin constructing controlled release weirs to restore

These flows attract significant numbers of       periodic inundation of the flood basin and rewaterRiver.
adult salmon into the sloughs and, subsequently, into formerly abandoned channels outside existing levees

irrigation canals where no spawning habitat is (San Joaquin River Riparian Habitat Restoration

available (DFG I993). In fall 1991, 31% of the run Program 1998).

in the San Joaquin River basin is estimated ro have INVASIVE RIPARIAN PLANTS
strayed into wesrside canals. In the late 1980s, DFG
established an adult trapping station ar Los Bangs TARGET 1 : Eradicate or suppress populations of

Wildlife Refuge ar which eggs were taken for rearing exotic, invasive trees and shrubs (~).

ar the Merced River Fish Facility. In fall 1992, DFG DROGRA~MATIC ACTION R A: Evaluate and
installed a temporary electrical barrier across the implement effective new techniques to control
mainstem San Joaquin River immediately upstream invasive plant species that combine low-impact,
from rhe confluence with the Merced River; this was mechanical removal or prescribed fire with low
extremely effective in blocking fish passage into the concentrations of selective herbicides.
westside irrigation canals. Since then, a temporary
weir has been installed at the site annually, and this FL~TIONALE: Expansions of giant reed (Arundo),
has also been etTecrive in blocking passage, tamarisk, and eucalyptus in some river segments

threatens riparian habitat diversity and quality.
LEVEES, BRIDGES, AND Because of their growth characteristics, expansion ofBANK PROTECTION

these invasive, non-native species wRl reduce channel
TARGET 1 : Set back 10 miles of levees along the lqoodway capacity and increase bank stability. The
San Joaquin RAver between the Merced River recommended acrion would involve a program ro
confluence and Vernalis where feasible to reestablish map and monitor the distribution of these harmful

~ ~
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I species. In vulnerable subreaches of the San Joaquin river bed is a serious constraint to revegetation of
River with small, developing populations immediate riparian habitat in some river segments. Much

I eradication by be a cost effective strategy (San problem sediments appears to originate from erosive
Joaquin Pdver Riparian Habirar Restorarion Program processes within rhe bypasses and some of
1998). eastside rriburaries. Therefore the reduction of the

sediment problem requires solution of the erosionI CONTAMINANTS within ~he and eastside tributariesoccurring bypasses

TARGET 1 : Reduce losses of fish and wildlife from (San Joaquin River Riparian Restoration Program

use of pesticides, hydrocarbons, heavy metals, and i998).

I other in the basin (’~).pollutants
REFERENCES

PROGRAMMATIC ACTION 1 A: Provide

I additional funding to enforce State laws regarding Busby, P.J., T.C. Wainwright, G.J. Bryant, L.J.

point- and nonpoint-source pollution. Lierheimer, P~S. Waples, F.W. Waknitz, and I.
V. Lagomarsino. 1996. Status review of west

PROGRAMMATIC ACTION 1B: Develop a coast steelhead from Washington, Idaho,
cooperative program to strengthen water quality Oregon, and California. U.S. Dept. Commerce,
standards as needed. NOAA Tech. Memo. NMFS-NWFSC-27.

PROGRAMMATIC ACTION lC: Work with local California Dept. of Fish and Game. 1997. LetterI agencies to improve Jacqueline Schafer to Garth GriffenlandownersandStateandfederal from
land management practices to reduce contaminant (NMFS) regarding CDFG comments on
input. Proposed Rule to list steelhead under the

i Endangered Species Act, dated 1/6/97.
PROGRAMMATIC ACTION 1 D: Evaluate the use
of real-time releases from tile drainage. Demko, D.B. and S.P. Cramer. 1997. Outmigrant

trapping of juvenile salmonids in the lower
TARGET 2: Reduce sediment sources entering the Stanislaus River Caswell State Park site 1996.
river and bypass system (@~). Final Report submitted to the U.S Fish and

PROGRAMMATIC ACTION 2A: Conduct an Wildlife Service. 144 pp.

hydraulic analysis stability bypasses.of the of

PROGRAMMATIC ACTION 2B: Cooperatively California Department of Fish and Game. 1992.

I develop streambed and bank protection and erosion Interim actions to reasonably protect San

control management alternatives to reduce sources of Joaquin fall-run chinook salmon. (WRINT-DFG

sediment. Exhibit 25.) Prepared for the Water Rights
Phase of the State Water Resources Control

I ~TtONALF.: Poor water quality resulting from Board Bay-Delta HearingProceedings.
point- and nonpoint-source discharge of toxic Sacramento, CA. June.
chemicals and other pollutants may affect

I anadromous fish survival in the San Joaquin River . 1993. Restoring Central Valley

basin. Drainage practices in western Merced County Streams: a plan for action. Sacramento, CA.

result in highly saline and pollution-laden November.

i agricultural return [lows from Salt and Mud Sloughs . 1996. Steelhead restoration and
into the mainsrem San Joaquin River above the management plan for California. February 1996.
con[luence with the Merced River. Contaminant
input from this area also affects water quality in the California Department of Water Resources and U.S.

I downstream Sacramento-San Joaquin Delta Bureau of Reclamation. 1999. Effects of the
Ecological Management Zone. Central Valley Project and State Water Project

operations from October 1998 through March

i Sediment deposition within the mainstem San 2000 on steelhead and spring-run chinook
Joaquin River and i~s bypasses is a recognized salmon. Biological AssessmentforESASection7
problem. The porentiM for aggradarion of sand in the consultation.
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|̄
¯ EAST SAN JOAQUIN BASIN

| ECOLOGICAL MANAGEMENT ZONE

Joaquin Valley (with the exception of the Cosumnes
River Preserve in Delta Tributariesthe Eastside
Ecological Management Zone). Seasonally flooded
wetlands are common through the lower portions of

i the basin and are important habitats for waterfowl,
~ shorebird, and wading bird guilds. Important aquatic

habitat designations include freshwater fish habitat

I and essential fish habitat.

~" Important species include fall-run chinook salmon,
steelhead trout, native resident fishes, waterfowl

I guilds, shorebird and wading bird guilds, and riparian
" wildlife guilds.

i Stressors include:

¯ dams that hinder or block fish migration,

INTRODUCTION ¯ legal and illegal fish harvest,

I ¯ water diversions that result in insufficient
The East San Joaquin Basin Ecological Management flow in the lower portions of most streams,
Zone includes the lower Stanislaus, Tuolumne, and ¯ high water temperature during salmon and

i Merced rivers. These rivers support Sacramento-San steelhead spawning and rearing,
Joaquin Delta health by supplying freshwater inflow, ¯ poor water quality,
sediments, nutrients, and seasonal habitats for Delta ¯ hatchery stocking of salmon and steelhead,
species, especially fall-run chinook salmon, steelhead, ¯ gravel mining in the stream channel,
waterfowl (including the endangered Aleutian ¯ poor livestock grazing practices,
Canada goose), riparian brush rabbit, Swainson’s ¯ high predation levels on juveni!e salmon by
hawk, giant garter snake, and western pond turtle, non-native fish,
The overall health of the Delta depends on habitat ¯ salmon and steelhead harvest,
quality and quantity in this zone and the health of its ¯ and unscreened or poorly screened water
fish, wildlife, and plant populations, diversions.

Important ecological processes that would maintain These stressors have reduced the health of fish
or increase the health of the East San Joaquin Basin wildlife, and plant populations in the zone. Fall-run
Ecological Management Zone are: chinook salmon populations are generally unhealthyi because of poor habitat conditions within the zone,

¯ streamflow, entrainment at the Delta pumping plants, and
¯ stream meander, potentially high ocean harvest rates. The status of

I ¯ floodplain processes, steelhead in the zone is unknown and will require
¯ coarse sediment supply including gravel more focused research to determine specific

recruitment, transport, and cleansing, and restoration actions that need to be implemented to

i ¯ water temperature, improve conditions for its recovery. Wildlife

Riparian and riverine aquatic is an important habitat populations are adversely affected by loss of riparian

within zone and has close links to wetlands areas, and wetland habitats and the ecological functions

Caswell Memorial State Park is the best example of that maintain them.

remaining Great Valley riparian habitat in the San
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,DESCRIPTION OF THE

].

¯ w~effowl
MANAGEMENT ZONE ¯ neor.rop;~l migraro~! birds

¯ native resident fihes
The East San Joaquin Basin Ecological Management ¯ lamprey
Zone includes the three maior eastside tributaries to ¯ plants and plant communities.
the San Joaquin River and consists of the following
Ecological Management Units:

DI=$CRIPTION OF lgCOLOGICAL
¯ Stanislaus River Ecological Management Unit,
¯ Tuolumne River Ecological Management Unit, M~LI~GEI~IIgNT ~JNITS

and
¯ Merced River Ecological Management Unit. STANISLAUS RIVER ECOLOGICAL

MANAGEMENT UNIT

The Stanislans River is the northernmost major
tributary in the San Joaquin River basin. The river
flows westward into the Centra! Valley, draining
approximately 1,100 square miles in the Sierra
Nevada. The average unimpaired runoff in the basin
is about 1.2 million acre-feet (af).

Significant changes have been made in the hydro-
logical conditions of the basin since agricultural
development began in the 1850s. New Mdones
Dam, completed by the U.S. Army Corps of

~x~a ~:~ of the ~st s~Jo,quin F~alosica ~¢,aaa~emeat Zone Engineers (Corps) in 1978 and approved for filling in
~tUnit. 1981, is now the largest Storage reservoir in the

The Stanislaus, Tuolumne, and Merced rivers flowStanislaus basin, with a gross capacity of 2.4 million
through extensive and biologically valuableaf. The project is operated by the U.S. Bureau of
grassland/vernal pool complexes located in easternReclamation (Reclamation) as part of the federal
Stanislaus and Merced counties. Two importantCentral Valley Project (CVP). Downstream of the
National Wild/ife Refuges are located in this zone:New Me!ones Dam, Tulloch Reservoir, with a gross
Merced NWR and San Joaquin NWIL In addition to storage capacity of 68,400 a_�, regulates water releases
the larger ecological values, these units also providefrom the New Melones Dam. Goodwin Dam, down-
habitat for many fish, wildlife, and plant species,stream, regulates releases fxom Tulloch Reservoir and
They are particularly important as spawning anddiverts water for power and irrigation to South San
rearing areas for chinook salmon. Joaquin Irrigation District and Oakdale Irrigation

, District.
Lib," OF SPECIE~ TO I~ENERT FROM

RESTORATION ACTIONS IN TH~= ~ Monthly unimpaired flows at New Melones (900-
SAN JOAQUIN ECOLOGICAL square-mile watershed) average approximatdy 1,600

[VIANAGEMENT ZONE cubic feet per second (cfs), with highest nmoffin the
rainfall months of December through March and in¯ chinook salmon the snowmelt months of April, May, and June. This¯ sredheacl trout pattern is typical of San Joaquin basin streams¯ giant garter gnake originating from the high Sierra. During dry years,¯ Swainson’s hawk inflows are 500 to 1,800 cfs from February through¯ greater sandhill crane

¯ western yellow-billed cuckoo June, whereas summer inflows are less than 50 cf~
¯ riparian brush rabbit from August through October. In driest yeats,
¯ SanJoaquinValleywoodrat inflows are less than 50 cfs from July though
¯ shorebirds February but still reach peaks near 1,500 cfs in April
¯ wadin~ birds and May. In highest rainfall years, average monthly
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inflows are 6,000 to 11,000 cfs from February cooperative study program was established to
through June, and 600 to 1,400 cfs from August evaluate flows in the lower Stanislaus River.
through October.

In addition flow allocations for afto fisheries,70,000
Monthly historical average flow at Ripon (near the is a minimum annual allocation for water quality
mouth of the Stanislaus River) is approximately 950 purposes. To meet Delta water quality standards,
cfs and is more uniformly distributed throughout the Reclamation commonly releases additional water over
year than unimpaired flow at New Melones Dam. In the 70,000-acre-foot requirement. In recent years,
dry years, monthly average flows vary between coordinating fishery and water quality flow releases
200 cfs and 500 cfs, except for a small increase to and releases for water sales and transfers have resulted
750 cfs in April. Normal year flows range from 400 in schedules that significantly benefit anadromous
cfs to 1,100 cfs, with a peak in April and lowest flows fish.
from September through January. In driest years,
flows vary from 200 cfs to 400 cfs. In highest Flows needed for fall-run chinook salmon smolt (the

precipitation years, flows are similar to unimpairedlife stage at which salmon are ready for saltwater),

flows, ranging from monthly averages of 2,000 to emigration, in particular, can be adequately met in

5,000 cfs, with peaks in March and April. drier years with the present annual flow allocations.
The results of IFIM and water temperature model for
the Stanislaus River indicates that about 99,000 acre-

Historiea~ Monthly #werage Flow
feet can provide suitable conditions between October

~ ; ...... 16 and June 7 for chinook salmon. There is a positive
1200 relationship between spring outflow at Vernalis on
1000

the San Joaquin River and at Ripon on the Stanislaus
~ 800.~ River to the number of adults reaching the river
~o 800 2 ½ years later. Smolt survival studies have not been.v 400 ~" .~/

completed for the Stanislaus River and the existing?00
0 ~~- ~-~-- data do not indicate that higher flows would improve

a F ~ ^ ~ ~ a ^ s o ~ ~ smoltsurvival. Three survival tests have conducted at

I_] NormllY,ar ~ ~ V,,, a range of flow releases between 800 and 1,200 cfs in
the Stanislaus River and no obvious relationship

Stanislaus River Streamflow at Ripon (Highway 99), !981-1991 (Dry between flow and smolt survival resulted from theseyear is the 20th percentile year; normal year is the 50th percentile or
median year.) tests. On the other hand, flow releases made since the

Although considerable flow is diverted for irrigation 1987 Reclamation and DFG agreement have been

upstream of Ripon, much of the water released from substantially greater than those made during the

New Melones is used for water quality control in the 1967-1991 and yet the chinook salmon population
did not rebound.San Joaquin River at Vernalis during the irrigation

season and is diverted at south Delta pumping plants. DFG has developed flow recommendations for the
Fall minimum flows and spring flow pulses are Stanislaus River (California Department ofFish and
prescribed to sustain fall-run salmon. Game 1993). Recommended flows for the October 1

Interim flow releases for fishery purposes in the lower
through March 31 period were based on results of the
instream flow study for salmon spawning, eggStanislaus River were designated in a 1987 agreement

between ReclamationandtheCaliforniaDepartment incubation, and rearing. Flows during April 1

of Fish and Game (DFG). This agreement, enacted through May 31 for late rearing and smolt

under a DFG protest of Reclamation’s water right emigration were based on results of the smolt survival

applications to redivert water from New Melones studies. These flows for the lower Stanislaus River are

annual       consistent with spring outflow objectives proposed forDam,specified interim flow allocationsfor
fisheries between 98,300 af and 302,100 af,the basin at Vernalis on the San Joaquin River.

depending primarily on the carryover storage at New Summer flow recommendations incorporate the needs

Melones and inflow. Under the agreement, a 7-year of oversummering yearling salmon and steelhead.
The recommended flows represent the minimum
needed for salmon spawning, rearing, and emigration
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on the lower Stanislaus River. These flows would Goodwin Dam, located approximately 15 miles
represent a significant improvement over existing downstream of New Melones Dam, is the upstream
required stream releases but are not optimum flows, barrier for steelhead and salmon migration. Spawning
particularly in drier water years. The U.S. Fish and occurs in the 23-mile reach downstream of Goodwin
Wildlife Service (USFWS 1995) recommended Dam (California Department of Fish and Game
similar flows to double anadromous fish production 1993) and juvenile chinook salmon and steelhead rear
in the basin, in the entire lower river. Historically, the river

supported steelhead and spring- and fall-run chinook
Water temperature in the Stanislaus River is salmon. The river now supports fall-run chinook
influenced by ambient air temperatures, late summer salmon and steelhead and perhaps late-fall-run
storage levels and thermocline development at New chinook.
Melones Reservoir, the depth of diversions from New
Melones Reservoir, and Tulloch Reservoir Substantial evidence exists to show that there is an
temperatures and operations, extant self-sustaining steelhead run in the Stanislaus

River. Since 1995, a small, but consistent, number of
Fall flow releases to the lower Stanislaus River juvenile steelhead that exhibit smolt characteristics
sometimes exceed critical temperatures for salmon have been captured in rotary screw traps at two
spawning and egg incubation when storage levels at chinook salmon monitoring sites on the lower river
New Melones Reservoir are low. Elevated water (Demko and Cramer 1997; 1998). These fish do not
temperatures are a problem in critically dry water appear to be the result of straying of juvenile
years, a problem exacerbated by low reservoir storage hatchery steelhead planted in the Mokelumne River
and the presence of the Old Melones Dam in the because none of the smolts captured in the screw
reservoir which restricts access to the remaining cold traps in 1988 were adipose-fin clipped (1997 was the
water pool. During the 1987 through 1992 drought, first year of 100% marking of hatchery steelhead at
the first fish entering the river to spawn did not arrive Mokelumne River Hatchery). The presence, over
until early November, rather than in October, multiple years, of juvenile steelhead that have
because of low water and high water temperatures, undergone smoltification and are actively migrating
Elevated water temperatures were the major cause of to the ocean is sufficient evidence to conclude that
the delay. With such a delay in spawning, juvenile natural production is occurring and a self-sustaining
fish are not ready to emigrate until later in spring population exists. We note that this is the opinion of
when high water temperatures again occur in the the Department offish and Game (CDFG 1997)and
river and in the mainstem San Joaquin River. the Steelhead Project Workteam of the Interagency

Delayed spawning also reduces survival of eggs in Ecological Program (IEP Steelhead Project

gravel, the number of fry rearing in the river, and the Workteam 1999) as well. Other evidence that a self-

number of young salmon traveling to and through sustaining run exists includes:

the Delta to San Francisco Bay and the Pacific Ocean. ¯ CDFG fishery biologists have documented
Egg mortality has been shown to increase when successful reproduction (in the form of juvenile
temperatures exceed 56°F. When storage levels at emigrants) in the lower San Joaquin River since
New Melones are low, water temperature exceeds

1987 (CDFG 1997).
56°F in much of the salmon spawning reach until
ambient air temperatures cool the river during ¯ Anglers in the Oakdale area report occasional
November. Water temperatures above 65 °F are steelhead from 2 to 10 pounds and CDFG creel
stressful to juvenile salmon, census information documents the catch of

rainbow trout greater than 20 inches (CDFG
Forty-four small pump diversions have been unpublished data).Examinationofscalesamples
identified on the lower Stanislaus River, none of from these larger trout by CDFG biologists show
which are adequately screened to prevent an accelerated growth period typical of estuary or
entrainment (carrying into the diversion) of juvenile

ocean residence (CDFG unpublished data).
~ salmon and other aquatic organisms. Although losses

these diversions are unknown, the diversions areat

considered a serious threat to these populations.
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|̄
¯ A 28-inch steelhead illegally harvested from the recent years, spawning escapements have declined to

Stanislaus River was confiscated by CDFG very low levels. In the falls of 1991 and 1992, fewer

I wardens in 1995. than 300 salmon returned to spawn in the lower
Stanislaus, compared to a recent historic high of

Stanislaus River Steelhead Emi.ciration 35,000 fish in 1953. Peak runs in the past 30 years
Number of smelts captured in rotary screw’traps have generally followed a series of high rainfall years.

Poor runs occur during and following droughts.25

,- 20
0                                           14

E 15= 12
z lO

lO

1995 1996 1997 1998 6_ 6
Year

Recent genetic analysis by the National Marine

I Fisheries Service of Stanislaus River rainbow 1960 1965 1970 1975 1980 1985 1990 1995
trout/steelhead collected from the anadromous reach
below Goodwin Dam show that this population has Fall-run Chinook Salmon Returns to the
close genetic affinities to upper Sacramento River Stanislaus River, 1960-1999 (CDFG 1999).

I steelhead (NMFS 1997). Further, this Central Valley
group forms a genetic group that is distinct from all Physical habitat for salmon and steelhead spawning

other samples of steelhead analyzed (132 samples and rearing on the lower Stanislaus River has been

I from Washington, Oregon, Idaho, and California) lost or degraded because of low instream flow

(Busby et al. 1996), hence may be representative of releases. A variety of factors, including low flows,

native CentralValleysteelhead. have cumulatively resulted in degradation of
spawning gravel, loss of side channels and channel

i This analysis also provides further evidence that diversity, and reduced gravel recruitmentspawning
Stanislaus River sreelhead are not derived from adults to the active stream channel. Siltation of spawning
straying from Mokelumne River Hatchery. The gravel is primarily caused by watershed disturbance.
analysis showed that steelhead from Nimbus Existing fine sediments in the lower system may be a
Hatchery on the American River are more closely result of the intensive hydraulic mining that occurred
related to coastal steelhead, which accurately reflects in the mid-1800s, particularly near the town of
the founding history of Nimbus Hatchery steelhead Columbia. This problem can best be corrected by
(Nimbus broodstock was founded from Eel River minimizing erosion in the watershed and by routinely
steelhead eggs). Mokelumne River Hatchery, which adding clean gravel to the active channel. The loss of
rears steelhead from eggs obtained every year from side channels and channel diversity was probably
Nimbus Hatchery, is the nearest steelhead hatchery caused by road construction, instream gravel mining,
population in proximity to the Stanislaus River, armoring ofstreambanks by landowners, and by the
therefore if the Stanislaus River steelhead population current practice of removing woody debris from the

I is derived from Mokelumne River Hatchery strays, active channel to protect rafters. Upstream dams and
then this population would show close genetic the practice of in-channel gravel mining have
affinities to Nimbus Hatchery steelhead and other removed spawning gravel, altered the migration

i coastal steelhead populations, corridor, and created salmon predator habitat.

As in other tributaries in the basin, fall-run chinook Habitat improvement opportunities for chinook
spawning escapements (fish that survive migration salmon in the San Joaquin basin, including the lower

I and spawn) in the lower Stanislaus River have varied Stanislaus River, have been assessed through a DFG-
considerably since surveys were initiated in 1939. In funded study. Projects identified include gravel

I
~r ~
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renovation projects, channel modifications to create the Hetch-Hetchy aqueduct to San Francisco. The
new spawning riffles, channel modifications to isolate Modesto and Turlock Irrigation Districts jointly
existing excavated areas from the active river channel regulate the flow to the lower river from New Don
to reduce predation and improve the migration Pedro Reservoir, with a gross storage capacity of
corridor, and riparian vegetation restoration. 2.03 million af. The reservoir, completed in 1970,

provides power, irrigation, and flood control
Recovery options for steelhead in the Stanislaus River protection. LaGrange Dam, located downstream
have not been assessed, but, as with other regulated from New Don Pedro Dam, diverts approximately
rivers in the Central Valley, recovery measures will 900,000 af per year for power, irrigation, and
focus on providing access to historical habitats and/or domestic purposes.
maintaining adequate water temperatures below
dams for oversummer rearing of juveniles. These Streamflow in the Tuolumne River is typical of
issues will need to be addressed. The canyon reach southern Sierra streams originating from the high
between Knights Ferry and Goodwin Dam contains mountains. Monthly unimpaired flows at New Don
the highest quality habitat for steelhead, and there is Pedro Dam average approximately 2,500 cfs, with
a substantial, self-sustaining "wild trout" population peak runoff as snowmelt from April through July.
in this reach. Juvenile steelhead probably utilize the Rainfall can cause substantial runoff from November
entire reach between Goodwin Dam and Riverbank through March. In highest rainfall years, average
for rearing. Water temperatures of 60° F or less monthly inflows range from 10,000 to 18,000 cfs
should be maintained during the summer months in from February through July, 5,000 to 9,000 cfs from
this reach to provide the necessary conditions for November through January, and 1,500 to 3,500 cfs
rearing, from August through October. In driest years, April

and May average monthly inflows peak at only
The remnant population of riparian brush rabbit is 1,500 cfs, with August through October flows of
restricted to 198 acres of native riparian forest along only 15-30 cfs.
the Stanislaus River in Caswell Memorial State Park.
A population census following the January 1997 The average historical flow at La Grange near the
flood indicates that this species is close to extinction, river mouth is approximately 880 cfs, with most of

this flow occurring during winter periods when
TUOLUMNE RIVER ECOLOGICAL storms cause reservoir flood control releases in all but

MANAGEMENT UNIT low rainfall years. In highest rainfall years, monthly

The Tuolumne River is the largest tributary in the
average flows peak in April and May at 8,000 to

San Joaquin River basin, with an average annual 10,000 cfs, with summer and fall flows of 900 to

runoff of 1.95 million af and a drainage area of 4,000 cfs. Summer flows range from less than 10 cfs

approximately 1,900 square miles, including the
northern half of Yosemite National Park. The lower Historical Monthly Average Flow
Tuolumne River below La Grange Dam is divided
into two geomorphic zones based largely on channel

slope and bedload material (McBain & Trush 1998).       7001
The lowermost area, the sand-bedded zone, extends            600
from the mouth upstream for 24 miles. The upper           --.500 -
area, the gravel-bedded zone, extends from river           °~00-I
miles 24 to 52.                                           ~a00

"200
Hetch Hetchy Reservoir (located in Yosemite) was

100constructed by the City and County of San Francisco
in 1923 for drinking water supply, with a capacity of 0

approximately 360,000 af. Cherry Lake (capacity a g M A M J J A S O N D

260,000 at3 was completed in 1953 to increase the ~ NormalYear [] DryYear
aqueduct yield to the maximum of approximately
300 cfs (220,000 af per year) currently exported in Tuo/umne River Streamflow at LaGrange, 1972-1992

(Dry year is the 20th percentile year; normal year is
the 50th percentile or median year.)
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to 50 cfs in all but wet years. Irrigation return flows may be a significant factor affecting smolt survival.
along the lower Tuolumne increase summer flows Results of the stream temperature modeling study
near Modesto to approximately 100 cfs. Flows in dry indicate that in May, and at times in late April,
and normal years generally peak in January to March smolts emigrating from the Tuolumne River
at 150 to 600 cfs and are minimum in June to encounter stressful or lethal water temperatures.
September at 10 to 50 cfs. Temperature was a consideration in formulating the

FERC and AFRP revised flow schedules.However,

Unimpaired Monthly Average Flow these new schedules will not ease temperature
problems under all ambient conditions, especially in
the lower portion of the river during low flows.

6000
LaGrange Dam is the upstream barrier to salmon and

~000 steelhead migration. Salmon spawn in the 25-mile
Z~4°°° reach between LaGrange Dam and the town of
;3000 *" Waterford and rear in the entire lower river.

~- 2000 [~ ~/~,~ Historically, the river supported spring- and fall-run
chinook salmon and steelhead trout. A total of 66

lOOO
adult steelhead was counted at Dennett Dam near

0 ~--r ......*--r-F--~--q I I ~-~ the City of Modesto in 1940. Other historical
J F M A M J a A S O N D information and the presence of spring-run chinook

I i[i Normal Year ~ Dr’/Year salmon also provide ample evidence ofa steelhead run
in the Tuolumne River (Yoshiyama et al. 1996;

Tuolumne River Unimpaired Streamflow at Don Pedro Reservoir,
1972-1992 (Dry year is the 20th percentile year; CDFG 1997)

normal year is the 50th or median percentile year.)
The river now supports fall-run chinook salmon and

Streamflow strongly influences chinook salmon steelhead and perhaps late-fall-run chinook salmon.
production in the Tuolumne River. Flow The presence of distinct anadromous runs of late-fall-
requirements for the lower Tuolumne River are run chinook salmon is not confirmed. Evidence of
specified in the New Don Pedro Proceeding natural production(observationsofyoung-of-the-year
Settlement Agreement (February 1996)and the rainbow trout), creel census information, and
Federal Energy Regulatory Commission (FERC) anecdotal observations of adult steelhead by anglers,
Order Amending License for the New Don Pedro provides some evidence that a steelhead population
Project (July 1996). USFWS (1995) recommended an persists in the Tuolumne River (CDFG 1997).
alternative flow schedule achieve the of the there has been focused effort thegoalsto Because no to assess

Anadromous Fish Restoration Program (AFRP). steelhead population in the Tuolumne River, and
there is essentially no indirect or bycatch information

Low flows can lead to poor water quality, which can from other monitoring programs on which to
delay spawning, decrease egg survival, and cause high estimate a probability of extinction, there is no
juvenile mortality during the spring emigration information available to conclude that steelhead are
period. Results of the stream temperature modeling extirpated from the Tuolumne River. This fact, and
study on the lower Tuolumne River indicate that in the anecdotal information and observations cited
recent years, temperature limits for salmon spawning above, have led CDFG to conclude that a remnant
were commonly exceeded in a portion of the steelhead population still exists in the Tuolumne
spawning reach in October. This contributed to River (CDFG1997).
delayed upstream migration and spawning. In recent
drought years, the first fish have returned to spawn in As in the other basin tributaries, fall-run spawning
the lower Tuolumne River in early November, rather escapements in the lower Tuolumne River have
than in October as in previous years, because high varied substantially. Population fluctuations are the
water temperatures blocked their upstream result of extreme variations in environmental
migration. As with the other San Joaquin basin conditions in the river, Bay-Delta, and ocean. Since
tributaries, high water temperatures on the lower surveys were initiated, the Tuolumne River, on
Tuolumne River during the spring emigration period average, has supported the highest spawning
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escapements (fish that survive migration and spawn) to substantial superimposition of redds, with this
among the San Joaquin basin tributaries. During the being a major cause of chinook mortality.
1987 through 1992 drought, chinook salmon
spawning runs in the lower Tuolumne River declined In major portions of the spawning reach and below,

drastically. In the falls of 1991 and 1992, fewer than
riparian vegetation has been removed because of

300 adults returned to spawn, as compared to a agricultural development, cattle grazing, urban

recent peak of 40,000 in 1985 and an earlier estimate development, and gravel mining. Gravel mining in
the active stream channel has removed gravel fromof 130,000 in 1944.
long stretches of the spawning reach. In roughly half
of the spawning reach, extensive mining has left long,50

!
deep pools and a widened channel. These pools

40 provide habitat for salmon predators, such as
largemouth and smallmouth bass, and contribute to

~30 warming the river. The 1992 EA Engineering study
~_ 20 also revealed that these introduced bass species may

be a dominant cause of juvenile chinook mortality,
10                                                 especially under low flow conditions in the Tuolumne

*** .... River. The highest densities of predatory fish were
01960 1965 1970 1975 1980 1985 1990 1995

observed in former in-channel gravel extraction pits.
Fall-run Chinook Salmon Returns to the Tuolumne River,

1960-1999 (CDFG 1999). Thirty-six small irrigation pump diversions have been
identified on the lower Tuolumne River; none are

The San Joaquin NWR (780 acres) is located at the screened. Juvenile salmon losses at these sites are

confluence of the San Joaquin and Tuolumne rivers, unknown, but cumulatively, they may cause a

This refuge provides important riparian and seasonal measurable loss of young salmon and steelhead.

wetland habitats for Aleutian Canada goose, greater Illegal harvest of upstream migrating chinook salmon
sandhill crane, western yellow-billed cuckoo, has been identified as a factor limiting production in
waterfowl, shorebirds, and neotropical migrant birds, the basin. With many miles of migratory habitat that

Chinook salmon smolt survival studies completed are often under low-flow conditions, salmon are

thus far on the lower Tuolumne River indicate that particularly vulnerable to poaching.

adequate spring flows improve smolt survival. Smott Steelhead recovery options for the Tuolumne River
appears to be the critical bottleneck in the life cycle, have not been addressed by the management
because smolt production determines adult run size. agencies. However, the ESA listing of steelhead
Unnaturally high summer flows in the salmon populations in the San Joaquin tributaries will
spawning and rearing areas below the dams from necessitate that options be identified and
storage releases for irrigation sustains large implemented. As with other regulated rivers in the
populations of predatory fish. These predators are Central Valley, recovery measures will need to focus
then present in other months and can cause on providing access to historical habitats and/or
significant young salmon losses, maintaining adequate water temperatures below

Steelhead and chinook salmon spawning and rearing dams for oversummer rearing of juveniles. These

habitat has been degraded because of low instream issues will need to be addressed in future recovery

flow releases, which resulted in siltation of spawning planning.

gravel, and lack of spawning gravel recruitment. EA [~II=RC~=D RIVI=R I=COLOGICALEngineering (1992) examined the distribution and
abundance of chinook spawning habitat and I~IAN~G~=i~I~NT UNIT

concluded that spawning habitat was a significant The Merced River is the southernmost stream used by
factor limiting salmon production in the Tuolumne chinook salmon in the San Joaquin River basin and in
River. In addition, the study suggested that lack of California. The river flows westward into the valley,
gravel supply, combined with Tuolumne fall-run draining approximately 1,275 square miles in the
chinook’s preference to spawn in the upper reach, led Sierra Nevada mountains and foothills, including the

~ ~
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southern half of Yosemite National Park The average dry and normal years, spring inflows average 800 to
unimpaired runoff in the basin is approximately 1,700 cfs and 2,000 to 3,000 cfs, respectively,
1.02 million af, similar to the Stanislaus River whereas August through October flows range from
drainage. 30 to 100 cfs.

Agricultural development began in the 1850s, and
significant changes have been made to the hydrologic
(water circulation) system since that time. The
enlarged New Exchequer Dam, forming Lake
McClure with a gross storage capacity of
1,024,000 af, was constructed in 1967 and now
regulates releases to the lower Merced River. The
dam is operated by Merced Irrigation District (MID)
for power production, irrigation, and flood control.
The river is also regulated by McSwain Dam (an
afterbay for New Exchequer Dam) and Merced Falls
and Crocker-Huffman diversion dams located ~. 1 T , r .~"

downstream. Approximately 500,000 afofwater is a F M A M a a A S O N D

diverted each year at Merced Falls and Crocker- ~ Norma~ Year ~ Dry Year
Huffman Dams.

Unimpaired Merced River Streamflow ar Lake McClure, 1972-

Merced River unimpaired inflows to its watershed are 1992 (Dry year is the 20th percentile year; normal year is the 50th
percentile or median year.)

typical of southern Sierra streams with headwaters in
the high mountains. Monthly unimpaired flows at Monthly historic flow data near the mouth of the
Lake McClure average approximately 1,325 cfs, with Merced River at Stevinson indicate that the water
peak runoff as snowmelt from April through June. storage and delivery systems are extremely efficient
Rainfall can cause substantial runoff from December on the Merced River. The historical average flow is
through March. Unimpaired flows in late summer approximately 650 cfs (50% of unimpaired), with
and early fall are generally less than 100 cfs in all but most of this flow occurring during winter rainfall
wet years. In highest rainfall years, average monthly periods or in fall during reservoir flood control
inflows range from 6,000 cfs to 12,000 cfs from releases. Summer flows are less than 50 cfs in driest
February through July. In driest years, flows are less years. In highest rainfall years, flows in February
than 20 cfs from August through December, whereas through June average 4,000 to 5,500 cfs, whereas
April through June flows average 300 to 600 cfs. In flows in August and September average 1,000 to

2,000 cfs. In dry and normal years November to

Historical Monthly Average Flow April flows range from 150 to 450 cfs, while July to
September flows range from 30 to 200 cfs.

In addition to streamflow, available natural spawning
500 ~ ,

~
habitat also limits salmon production in the Merced

400!

,                     , -- River. Physical habitat for salmon spawning and

~.a00|

~f

rearing has been l°st °r degraded because °f channel

~"    ’ changes caused by many years of low-flow releases.
~200 ~ These changes include siltation of spawning gravel;

100-~
lack of spawning gravel recruitment below the
reservoirs; removal of bankside riparian vegetation,

0 i" I ’1 I I ’1 ’1 ~ I i I reducing stream shading and bank stability; andin-
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Merced River Streamflow at Stevinson, 1972-1992 (Dry year is the
20th percentile year; normal year is the 50th percentile or median

year.)
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Spawning and rearing habitat in the Merced River is Flow releases are not sufficient to accommodate
the most degraded among the San Joaquin basin salmon migration, spawning, egg incubation, juvenile
tributaries. Legally required summer flow releases are rearing, and smolt emigration on the Merced River.
low (15 to 25 cfs) and are usually depleted before Flows in the spawning reach during the spawning
they reach the river mouth because of small water and early rearing period are further depleted by water
diversions throughout the lower river. In portions of diversions. Spring flows for smolt emigration are
the spawning reach and below, riparian (waterside) particularly inadequate.
vegetation has been removed for agricultural

Streamflow for fishery purposes in the lower Merceddevelopment, cattle grazing, urban development, and
gravel mining. River is mandated in FERC License No. 2179 for the

New Exchequer Project, issued in April 1964, and
Gold dredgingintheearly 1900s removed significant Davis-Grunsky Contract No. D-GG417 (DWR
quantities of spawning gravel from the Merced River. Contract No. 160282) between DWR and MID,
Large railing piles remain along the spawning reach, executed in October 1967. The Davis-Grunsky
and there is a lack of recruitment of new spawning contract requires MID to maintain a continuous flow
gravel due to the dams, gravel mining, bank of between 180 cfs and 220 cfs from November 1
protection, and levee construction. In many riffles, through April 1 throughout the reach from Crocker-
significant armoring has also occurred, with only Huffman Dam to Shaffer Bridge.
large cobbles remaining. In-channel gravel mining
was extensive along the Merced River. Downstream Adequate releases for upstream attraction of adults

from the State Route 59 bridge, the river flows and spawning begin on November 1, but upstream

through large mined-out pits in the channel. Some migration typically begins in October. The present

pit areas have been isolated from the active channel spawning and rearing flow requirements were not

by levees; however, most of these levees were poorly
established by scientific studies and are too low to

designed and have been breached during flood flows, meet spawning and rearing needs. In addition, six

The ponds and small lakes resulting from these pits major riparian diversions in the spawning reach from

create excellent salmon predator habitat, disrupt Crocker-Huffman Dam to below Snelling deplete

salmon migration, trap juvenile salmon when water these flows. At times, significant portions of the

recedes, and raise stream temperatures, spawning reach receive flows less than the legally
required amounts. Required streamflows are

Juvenile salmon are lost in water diverted at the six measured at the Shaffer Bridge gage, which is
medium-sized irrigation diversions in the salmon downstream from several irrigation returns.
spawning portion of the Merced River. The Davis-
Grunsky contract between the California Department The most significant deficiencies in the present flow

of Water Resources (DWR) and MID requires the requirements for chinook salmon occur in the spring

district to install and maintain fish screening devices emigration period. April and May flows required in

at these diversions. Rock screens, consisting of the FERC license are 75 cfs in a normal year and 60

perforated conduit buried in cobble-filled gabions, cfs in a dry year. Smolt survival studies conducted in

have been installed at four of the diversions. These the other tributary streams in the San Joaquin

structures are only moderately effective at preventing drainage indicate that significantly higher spring

juvenile salmon loss in diverted water. The screens flows are needed in the lower Merced River.

quickly become clogged with vegetation, and the A revised flow schedule for the lower Merced River
bypass gates, which allow diversion without water was formulated by DFG (1993) based on instream
passing through the screens, are often opened when flow study and smolt survival data from similar
the screens become clogged, drainages. DFG concluded that, although the

DFG surveys on the lower Merced River have recommended flows are a significant improvement

identified 68 small pump irrigation diversions; none over the presently required releases, they are not

is adequately screened to prevent entrainment of optimal for salmon spawning, rearing, or emigration,
particularly in drier years. USFWS (1995)juvenile salmon. Cumulative losses at these sites are

unknown, recommended flows that would contribute to its
Central Valley Project Improvement Act (CVPIA)
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I goal of doubling anadromous fish production in the 1993). The river now supports fall-run chinook
basin, but did not include any measures to recover salmon and perhaps steelhead and late-fall-run

I steelhead. The most significant deficiencies for chinook salmon.
steelhead are unsuitable water temperatures for
summer rearing. As with the Stanislaus and Tuolumne Rivers, the

number of late-fall-run chinook salmon and steelhead
Poor water quality delays spawning, decreases egg in the Merced River is unknown. Each year, a few
survival, and causes high juvenile mortality. Stream large rainbow trout, possibly steelhead, enter the
temperature on the river often exceeds temperature Merced River Hatchery (MRH). Also, an adult

I tolerances for salmon spawning and egg incubation in steelhead was captured immediately above the Hills
October and early November in at least a portion of Ferry Salmon Barrier just upstream of the Merced
the spawning reach. High water temperature delays River confluence in November, 1996 (Mayott 1997).

I upstream migration and spawning. In recent drought Because there has been no focused effort to assess the
years, salmon have not spawned in the river until steelhead population in the Merced River, and there
after the first week of November, when water is essentially no indirect or bycatch information from
temperature has dropped to tolerable levels, other monitoring programs on which to estimate aI of extinction, there is informationprobability no
In late April and May, stream temperature often available to conclude that steelhead are extirpated
exceeds stressful levels for emigrating smolts, from the Merced River. This fact, and the anecdotal
Elevated spring temperatures are a more significant

information and observations cited above, have led
problem in the lower Merced River than in the other CDFG to conclude that a remnant steelhead
San Joaquin tributaries because of higher ambient air population still exists in the Merced River (CDFG

¯
temperatures and lower flows.

1997).
Crocker-Huffman Dam, near the town of Snelling, is

As with other tributaries in the basin, fall-run
the upstream barrier for salmon and steelhead

chinook salmon spawning escapements in the lower
migration. Salmon spawn in the 24-mile reach Merced River have varied significantly since surveys
between Crocker-Huffman Dam and the Town of were initiated. Construction and operation of MRH,
Cressey. Rearing habitat extends downstream of the in combination with increases in instream flows
designated spawning reach to the mouth, related to the 1967 Davis-Grunsky Contract, have

Historically, the river supported spring- and fall-run increased the Merced River salmon run. Before 1970,

chinook salmon and steelhead. Historical information spawning escapements were generally less than 500

i and the presence of spring-run chinook salmon fish annually; since that time, annual runs have

provide ample evidence tha~: a steelhead run was averaged 5,800 fish. During the 1987 through 1992

present historically in the Merced River (Yoshiyama droughts, spawning escapements in the lower Merced

et al. 1996; CDFG 1997), and there is some evidenceRiver declined to seriously low levels. In fall 1991,I that they were able to migrate as far upstream as spawn,fewerthan 100fish returnedto comparedto

Yosemite Valley (Hubbs and Wallis 1948; Snyder a recent high of 23,000 fish in 1985. Extremely low
returns to MRH in late 1980s and early 1990s

20

~’10 "~1= 0

0-"1960 1965 1970 1975 1980 1985 1990 1995 0
1960 1965 1970 1975 1980 1985 1990 1995

I Fall-run Chinook Salmon Returns to the Merced River
excluding returns to Merced River Hatchery, 1960-1999 Fall-run Chinook Salmon Returns to Merced River Hatchery,

(CDFG 1999).                                          1970-1999 (CDFG 1999).
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severely limited the hatchery’s ability to sustain San during the fall salmon migration make salmon easy
Joaquin basin salmon through droughts, prey for poachers.

MRH, located below Crocker-Huffman Dam, is VISION FOR THE ECOLOGICAL
presently the only salmon hatchery in the San

MANAGEMENT ZONEJoaquin River drainage south of the Delta. Operated
by the DFG, MRH was constructed in 1970 and The vision for the East San Joaquin Basin Ecological
operated for 10 years with funding provided in the Management Zone includes improved streamflow,
Davis-Grunsky Agreement. The hatchery has been greater sediment supplies, lower spring through fall
valuable in augmenting and sustaining salmon runs stream temperatures, improved upper watershed
in the lower Merced River and in the Stanislaus and health, improved foodweb productivity, and
Tuolumne Rivers and providing fish for study improved habitats, including riparian, wetland, and
purposes throughout the San Joaquin basin. The seasonally flooded aquatic habitats. In addition,
facility was recently modernized using funding from actions to reduce stressors, such as screening
the Salmon Stamp Program and the DWR Four unscreened diversions, reducing the effects of gravel
Pumps Agreement. mining, reducing wild salmon and steelhead harvest,

Merced NWR is located in the southern portion of and limiting the adverse effects of introducing

this Ecological Management Zone. The refuge hatchery fish, will help restore salmon and steelhead

encompasses 2,561 acres and provides about 700 populations in zone rivers.

acres of seasonally flooded marsh and 600 acres of The vision focuses on restoring important fish,
corn, alfalfa, irrigated pasture, and winter habitat, wildlife, and plan communities and their habitats by
The marshes are flooded from October through April restoring ecological processes and reducing stressors.
and attract thousands of migrating and wintering Primary focus will be on restoring or reactivating the
birds, especially ducks, geese, cranes, and shorebirds, ecological processes that create and maintain habitats
The agricultural land provides forage for lesser for anadromous salmonids and riparian vegetation. In
sandhill cranes and four species of geese, each of the zone rivers, focus will be on restoring and

Preliminary surveys on the Merced River indicate that protecting a self-sustaining stream meander corridor

the major needs for salmon habitat improvement and an associated diverse riparian community that

riffle areas, constructing or provide shade, nutrients, and woody debris to theinclude rehabilitating
repairing levees and channels to isolate mining pit rivers, as well as habitat for plants and wildlife

areas from the active stream channel, and modifying communities. Because dams on each of the rivers

diversion structures. The existing abandoned gravel interrupt the natural sediment supply on which

pits also serve as predator habitat and trap sediments
natural stream meander depends, it will be necessary
to sustain some natural sediment supply artificially,transported from ;apstream areas,
including silt, sand, and gravel.

Steelhead recovery options for the Merced River have
not been addressed by the management agencies. In addition to restoring a natural stream channel

However, the ESA listing of steelhead populations in process, it will also be necessary to restore natural

the San Joaquin tributaries will necessitate that floodplain processes needed to enhance foodweb

options be identified and implemented. As with other productivity. These processes provide habitat for
juvenile salmon and steelhead and spawning habitatregulated rivers in the Central Valley, recovery

measures will need to focus on providing access to for splittail and other native resident (non-migratory)

historical habitats and/or maintaining adequate water fish, and habitat for migratory waterfowl and

temperatures below dams for oversummer rearing of shorebirds. Natural floodplain processes occur in

juveniles. These issues will need to be addressed in areas that receive seasonal flooding overflows adjacent

future recovery planning, to the stream channel, such as riparian forests,
oxbows, and seasonal wetlands. These habitats

Illegal harvest of upstream-migrating adult salmon depend on seasonal flooding, and the rivers and Delta
has also been identified as a factor limiting salmon depend on floodplain recruitment. Gravel is needed
production in the Merced River. Low water flows to maintain stream channel configuration (structure)

and spawning habitat for salmon and steelhead.
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Throughout the basin, restoring and/or protecting a habitat, and screening diversions to increase the
self-sustaining, diverse riparian community will be survival of chinook salmon, steelhead, and native
emphasized to maintain nutrient and woody debris resident fish and wildlife. Managing flow releases to
input to the aquatic system, enhance bank stability provide suitable habitat and water temperatures for
and stream shading, and provide valuable habitat for key resources is critical to ecosystem restoration. Also
a variety of species, important will be restoring natural channel

configurations and gravel recruitment, transport, and
In the lower Stanislaus, Tuolumne, and Merced cleansing processes. Improved land use and livestock
rivers, emphasis will be on restoring fall-run chinook grazing practices will contribute to improved riparian
salmon and steelhead populations. Because spawning

habitat. Reducing non-native fish populations,
and rearing habitats are degraded, and poor entrainment ofaquaticresourcesatwaterdiversions,
streamflows and stressors have depressed the contaminant input, and illegal harvest will further
populations, it may be necessary to continue or benefit salmon and steelhead. Restoring a diverse,
expand hatchery rearing of salmon and steelhead, at self-sustaining riparian corridor linked with upstream
least in the short term, to maintain sufficient and downstream areas will be critical in restoring
production in these rivers to support sport and ecosystem function.
commercial fisheries. However, hatcheries will be ~
operated to preserve the genetic identity of endemic Restoring fall-run chinook salmon in the Stanislaus
(native to a particular locality), naturally spawning River could have significant benefits to sport and
stocks of chinook salmon and steelhead trout, commercial fisheries. Historically, spawning
Hatchery-produced fish will be used to support escapements of fall-run chinook in the Stanislaus
sustainable ocean recreational and commercial River have numbered up to 7% of the total fall-run
fisheries and directed fisheries in the rivers. Marking salmon escapement in the Central Valley. The
techniques will enable sport and commercial anglers restoration program has the potential to return
to distinguish between hatchery-produced and populations to recent historic levels, which could
naturally produced fish to minimize wild fish harvest, improve coastal sport and commercial fisheries.

The EcosystemRestorationProgram(ERP)envisions The vision for the Stanislaus River includes
that the fish, wildlife, and riparian needs of the East reactivating and maintaining important ecological ’
San Joaquin Basin Ecological Management Zone will processes that create and sustain habitats for salmon
be met and acceptable ecosystem health will be and steelhead. Streamflow should be enhanced below
achieved when the following visions have been Goodwin Dam by providing base flows
satisfactorily attained, recommended by the AFRP and a spring flow event

in late April or early May in normal and wet years,
VISIONS FOR ECOLOGICAL and suitable temperatures for juvenile steelhead

MANAGEMENT UNITS rearing in summer. Higher, more natural spring flow
events will assist young salmon and steelhead on their

STANISLAUS RIVER ECOLOGICAL downstream migration to the Bay-Delta and ocean
MANAGEMENT UNIT and also support natural stream channel and riparian

habitat restoration. Pulse flows also benefit the river
The vision for the Stanislaus River Ecologicaland Bay-Deltafoodwebproduction. The addedflows
Management Unit is to improve natural fall-run in the Stanislaus River, in combination with similar
chinook salmon and steelhead populations by flow events from the Tuolumne and Merced Rivers,
providing suitable water temperatures for rearing will assist young salmon from all three rivers on their
juveniles and improving spring flows below New downstream journey through the lower San Joaquin
Melones Dam in dry and normal water years, River, Delta, and Bay to the ocean. An improved
summer through winter base flows, and spawning meander corridor and associated SRAstream habitat,
and rearing habitat,                                       in combination with improved gravel recruitment

The vision for the Stanislaus River Ecological        and water temperatures, will provide more suitable
Unit includes habitat for salmon and steelhead spawning andManagement improvingstreamflow,

gravel recruitment, stream channel and riparian rearing, which should lead to greater natural salmon
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and steelhead production in the Stanislaus River. Joaquin tributaries and the lower San Joaquin River
Improvements in the upper watershed health from to obtain the greatest benefits.
reduced forest fuel levels and less risk of catastrophic
wild fires, along with less erosion from improved road Also, important will be restoring more natural

construction and maintenance, will help protect channel configurations; restoring gravel recruitment,

water supply and water quality, transport, and cleansing processes; and restoring a
balanced fine sediment budget. This will be

Stream channel and riparian habitat will be improved accomplished by implementing improved land use
by increasing streamflow, protecting the natural and livestock grazing practices, reducing non-native
gravel sources, reducing erosional areas that degrade fish populations and habitats that support them,
spawning habitat, and promoting the conservation of reducing young salmon losses at water diversions,
the lower river active floodplain. Islands will be reducing the input of contaminants, and reducing the
protected and restored where possible. Side channels illegal salmon harvest. Restoring a diverse, self-
will be restored, and riparian vegetation and SRA sustaining riparian and stream channel corridor
habitat and woody debris will be developed to linked with upstream and downstream areas will be
enhance juvenile salmon and steelhead habitat, an essential element in the ecosystem restoration
Planting vegetation or regrading the disturbed plan.
channel and floodplain may be required in certain
areas to hasten and sustain recovery. Restoring fall-run chinook salmon in the lower

Tuolumne River could have significant benefits.
Stressors, including unscreened or poorly screened Historically, spawning escapements in the river have
diversions and illegal and legal harvest, will be numbered up to 12% of the total fall-run salmon
evaluated to determine whether actions are necessary escapement in the Central Valley. Implementing the

salmon and steelhead populations, restoration program has the potential to restore theto protect
Measures being considered to reduce harvest of population to recent historic levels, which will also
naturally spawning chinook salmon in sport and benefit sport and commercial fisheries along the coast
commercial fisheries include establishing harvest of California.
restrictions and marking all hatchery-produced fish,
which would allow a selective harvest of hatchery fish. Streamflows should be enhanced below Don Pedro

Enforcement would be increased to reduce poaching. Dam by providing base flows recommended by DFG.
In addition to the DFG recommendation, a spring

TUOLUMNE RIVER ECOLOGICAL flow event in late April or early May in dry, normal,

MANAGEMENT UNIT and wet years would be provided to support
downstream emigration of juvenile salmon and

The vision for the Tuolumne River Ecological steelhead and to benefit stream channel and riparian
Management Unit includes maintaining suitable habitat. Also, adequate cold water releases from Don
water temperatures, restoring streamflow, gravel Pedro Dam should be made to maintain suitable
recruitment, and stream channel and riparian habitat water temperatures in summer and early fall for
to improve habitat for chinook salmon, steelhead, juvenile steelhead rearing.
native resident fish, native amphibians and reptiles,
and wildlife. The vision also includes restoring Existing gravel recruitment sources will be protected

important ecological processes that will improve and supplemented where and when necessary with

habitat for fall-run chinook salmon, late-fall-run gravel introductions. A cooperative program among

chinook salmon, steelhead, riparian vegetation, and the local counties, agencies, and the aggregate

wildlife resources. Managing flow releases to maintain resource industry will be developed to improve or

suitable habitat and water temperatures for salmon relocate gravel mining from the active stream

and steelhead will be essential for restoring the channel.

ecosystem. Flow improvements in the revised Stream channel and riparian habitat will be improved
agreement and FERC license should be implemented by increasing streamflow, protecting natural gravel
and monitored for effectiveness. Streamflow sources, reducing erosional areas that degrade
management for the Tuolumne River will need to be spawning habitat, and promoting the conservation of
integrated with flow management on the other San the lower river active floodplain. Islands will be
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i
protected and restored where possible. Side channels Although the ecological integrity of the Tuolumne
will be restored, and riparian vegetation and SRA River has declined, considerable opportunities exist to

I habitat and woody debris will be developed to improve the river corridor through rehabilitating
enhance juvenile salmon and steelhead habitat, important ecological processes. The following
Vegetation planting or regrading of the disturbed descriptions of attributes of alluvial river ecosystem

I channel and floodplain may be required in certain integrity are cited directly from McBain and Trush
areas to hasten and sustain recovery. (1998). These not only form a basis for the Tuolumne

River restoration vision but also provide a basis for
Stressors will be addressed. A cooperative evaluation selecting actions for CALFED Stage 1i of unscreened and inadequately screened diversions Implementation.
wilt determine the feasibility of installing positive-
barrier fish screens. Measures being considered to SPATIALLY COMPLEX CHANNEL

i reduce naturally spawning chinook salmon harvest in MORPHOLOGY: No single segment of channel bed
sport and commercial fisheries include establishing provides habitat for all species, but the sum of
harvest restrictions and marking all hatchery- channel segments provides high-quality habitat for
produced fish, which would allow a selective harvest native species. A wide range of structurally complex
of hatchery fish. A selective fishery hatchery- physical environments diverse andon supports
produced fish will reduce harvest of naturally productive biologicalcommunities.
produced Tuolumne chinook salmon. Enforcement

I would be increased to reduce poaching. FLOWS AND WATER QUALITY ARE
PREDICTABLE VARIABLE: Inter-annual and

If future baseline chinook salmon populations do not seasonal flow regimes are broadly .predictable, but
respond favorably to improved flow and habitat specific flow magnitudes, timing, durations andI conditions in the Tuolumne San frequencies are unpredictable due to runoffRiver, JoaquinRiver, patterns
and the Delta, a comprehensive evaluation will be produced by storms and droughts. Seasonal water
made of the need for additional artificial propagation quality characteristics, especially water temperature,

I of chinook salmon in the basin. This evaluation turbidity, and suspended sediment concentration are

would consider direct and indirect effects on the wild similar to regional unregulated rivers and fluctuate
population, the role of hatchery fish in maintaining seasonally. This temporal "predictable
naturally spawning and hatchery derived salmon, unpredictability" is a foundation of river ecosystem
disease transmission between hatchery and natural integrity.
stocks, genetic structure and diversity of all stocks in

FREQUENTLY MOBILIZED CHANNELBED
the basin, and the likelihood of maintaining existing SURFACE: In gravel-bedded reaches, channelbed
genetic diversity of the Tuolumne stock. Efforts framework particles of coarse alluvial surfaces are
relating to artificial propagation of salmon and

mobilized by the bankfull discharge, which on

i
steelhead will be the subject of monitoring, focused

average occurs every 1-2 years. In sand-bedded
research, and adaptive management,

reaches, bed particles are in transport much of the
TUOLUMNE RIVER WATERSHED year, creating migrating channebed "dunes" and
DEMONSTRATION PROJECT: The Tuolumne shifting sand bars.

River watershed has tentatively been selected as a PERIODIC MOBILIZED CHANNELBED SCOUR
demonstration watershed for the CALFED Stage 1

AND FILL: Alternate bars are scoured deeper than

i (first seven years) Implementation Program. During their coarse surface layers by floods exceeding 3-to-5
Stage 1 CALFED will support ongoing and enhanced

year annual maximum flood recurrences. This scour
management and restoration efforts in the watershed.
Success in Stage 1 will set the stage for subsequent

is typically accompanied by redeposition, such that
net change in channelbed topography following a
scouring flood usually is minimal. In gravel-bedded

implementationphases theas restoration and
management information gained from the effort in

reaches, scour was most likely common in reaches
the Tuolumne watershed will have broad application where high flows were confined by valley walls.

i in designing and implementing similar programs in
similar watersheds in the San Joaquin Basin and BALANCED FINE AND COARSE SEDIMENT
elsewhere in the Central Valley. BUDGETS: river reaches export fine and coarse
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sediment at rates approximately equal to sediment and adjacent wetlands are similar to regional
inputs. The amount and mode of sediment storage unregulated river corridors.
within a given river reach fluctuates, but sustains
channel morphology in dynamic quasi-equilibrium In summary, the types of actions that should be

further examined to promote restoration of thewhen averaged over many years. A balanced coarse
Tuolumne River corridor include:sediment budget implies bedload continuity; most

particle sizes of the channelbed must be transported ¯ Encourage inter-annual and seasonal flow
through the river reach, variability,

PERIODIC CHANNEL MIGRATION AND/OR ¯ Increase the magnitude and frequency of short
AVULSlON: The channel migrates a variable rates duration peak flows to initiate bed mobility and
and establishes meander wavelengths consistent with localized scour and deposition,
regional rivers with similar flow regimes, valley
slopes, confinement, sediment supply, and sediment ¯ Increase the magnitude and frequency of peak

caliber. In gravel-bedded reaches, channel relocation flows to initiate bed scour on alluvial deposits
can also occur by avulsion, where the cannel moves along the low water margin to reduce riparian
from one location to another, leaving much of the encroachment,
abandoned channel morphology intact. In sand- ¯ Increase coarse sediment input to balance
bedded reaches, meanders decrease their radius of mainstem transport capacity,
curvature over time, and are eventually bisected,
leaving oxbows. ¯ Reduce fine sediment input to the river,

A FUNCTIONAL FLOODPLAIN: On average, ¯ Reduce human encroachment onto floodplains to
floodplains inundated once annually by high flows allow limited channel migration, andare
equaling or exceeding bankfull stage. Lower terraces
are inundated by less frequent floods, with their ¯ Restore channel morphology, with a bankfull

expected inundation frequencies dependent on norms channel and floodway scaled to the expected

exhibited by similar, but unregulated river channels, high flow regime.

These floods also deposit finer sediment onto the Cumulatively, an investment in the Tuolumne River
floodplain and low terraces, watershed during Stage 1 will provide direct benefits

INFREQUENT CHANNEL RESETTING FLOODS: to the creek and dependent fish and wildlife resources
and provide the types of information required toSingle large floods (e.g., exceeding 10-to-20 years

recurrences) cause channel avulsions, rejuvenate move the Ecosystem Restoration Program into

mature riparian stands to early-successional stages, subsequent implementation phases successfully. A

form and maintain side channels, and create off- few of the lessons to be learned in the Tuolumne

channel wetlands (e.g., oxbows). Resetting floods are River watershed include methods to improve overall

as critical for creating and maintaining channel watershed and ecosystem health; how to integrate

complexity as lesser magnitude floods, but occur less local, state, federal and private efforts in a large-scale

frequently, restoration program; how to design and implement
actions to benefit anadromous and resident fish

SELF-SUSTAINING DIVERSE RIPARIAN PLANT species, riparian systems and riparian-dependent
COMMUNITIES: Based on species life history mammals and birds; and how to best implement
strategies and inundation patterns, initiation and actions below dams in a highly altered hydrologic
mortality of natural woody riparian plants culminate system to restore function sediment transport and
in early- and late-successional stand structures and other important ecological processes.
species diversities (canopy and understory)
characteristic of self-sustaining riparian communities MERCED RIVER ECOLOGICAL
common to regional unregulated river corridors. MANAGEMENT UNIT

NATURALLY-FLUCTUATING GROUNDWATER The vision for the Merced River Ecological
TABLE: Inter-annual and seasonal groundwater Management Unit includes maintaining suitable
fluctuation patterns in floodplains, terraces, sloughs, water temperatures, restoring streamflow, coarse

~l" ¢Jo~ Volume I1: Ecosystem Restoration Program Plan
-~ ~Y.D~T^ East San doaquin Basin Ecological Management Zone Vision~=== PRo~

July 2000
388

C--025206
C-025206



I sediment recruitment, and stream channel and salmon and steelhead emigrating to the. Delta, Bay,
riparian habitat to improve habitat for fall-run and ocean. It would also support natural stream
chinook salmon, late-fall-run chinook salmon, channel and riparian habitat development. Also,
steelhead, riparian vegetation, and wildlife resources, adequate cold water releases from Lake McClure
The vision also includes restoring the important should be made to maintain suitable water
ecological functions and processes that will improve temperatures in summer and early fall for juvenile
habitat for fall-run chinook salmon, late-fall-run steelhead rearing.
chinook salmon, steelhead, native amphibians and
reptiles, riparian vegetation, and wildlife resources. Existing gravel sources will be protected and the

I Managing flow releases to provide suitable habitat natural gravel supply supplemented where and when

and water temperatures for these resources will be necessary. A cooperative effort among local counties,

essential to restoring the ecosystem. Streamflow agencies, and the aggregate resource industry will be

i management for the Merced River will need to be encouraged to evaluate relocating gravel mining to

integrated with flow management on the other San areas outside of the active stream channel.

Joaquin tributaries and the lower San Joaquin River Stream channel and riparian habitat will be improved

i to obtain the greatest possible benefits, because the by increasing streamflow, protecting the natural
salmon and steelhead must also pass through the gravel sources, reducing erosional areas that degrade
lower San Joaquin River and Bay-Delta on their way spawning habitat, and promoting the conservation of
to and from the Pacific Ocean. the lower river active floodplain. Islands will be

Also important will be: protected and restored where possible. Side channels
will be restored, and riparian vegetation and SRA

¯ restoring more natural channel configurations; habitat and woody debris will be developed toi and enhance salmon and steelhead habitat.restoring gravel recruitment, transport, juvenile
cleansing processes, Vegetation planting or regrading of the disturbed

¯ restoring a balanced fine sediment budget by channel and floodplain may be required in certain

I implementing improved land use and livestock areas to hasten and sustain recovery. Large mined-out
grazing practices, gravel pits in the stream channel will be isolated or

¯ reducing non-native fish habitat, restored to natural conditions.

I ¯ reducing the loss of young salmon at water
diversions, The effects of stressors, including artificial

¯ reducing the input of contaminants, propagation of salmon and steelhead, water

¯ reducing the number of adult fish straying into diversions, and illegal and legal harvest, will be

I assessed and reduced, if necessary. Stocking fallwithareas no suitablespawninghabitat,
¯ and reducing illegal salmon harvest, chinook salmon reared in the MRH requires careful

consideration of the effects to naturally spawning

Restoring a diverse, self-sustaining riparian corridor stocks, not only in the Merced River, but in adjacent

linked with upstream and downstream areas will be Central Valley watersheds. Choice of genetic types of

critical to restoring ecological health to the Merced adult salmon selected for the hatchery will be

River watershed. MID plays an important role in carefully evaluated to minimize potentially damaging

restoration efforts on the lower Merced River. The effects on the genetic integrity of wild populations in

district is working in cooperation with resource the Central Valley. A cooperative evaluation will be

I agencies on research and restoration projects for fall- made of the need and feasibility of installing positive-

run chinook salmon in the basin, barrier fish screens on diversions. Measures being
considered to reduce wild chinook salmon harvest in

Streamflow should be enhanced below Lake McClure sport and commercial fisheries include establishing
by providing minimum flows recommended by DFG. harvest restrictions and marking all hatchery-
In addition to the DFG recommendation, a spring produced fish, which would allow a selective harvest
flow event would be provided in dry, normal, and wet of hatchery fish. Enforcement would be increased to

i years. The pulse flow would emulate a natural pulse reduce poaching.
flow that would normally occur if flows were
unimpaired. A spring flow event will support juvenile
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Restoring and maintaining the Merced River could be has sediment from the upper watersheds been
facilitated by developing and implementing a eliminated, but sediment from the lower rivers has
comprehensive watershed management plan to been interrupted by bank protection, levees, and
protect the channel (e.g., maintain flood control gravel mining. The vision is to supplement natural
capacity and reduce bank erosion) and preserve and gravel below major dams on the three rivers, where
restore the riparian corridor, needed for salmon and steelhead spawning habitat,

riparian habitat, and natural stream channel and
VISIONS FOR ECOLOGICAL meander development. In addition, where bank

PROCESSES protection, levees, and gravel mining have hindered
natural sediment supply to the river, wherever

Important ecological processes and functions in the possible, local sediment supplies will be made
East SanJoaquin Basin Ecological Management Zone available to the river.
include the annual stream flow regime (pattern),
coarse sediment supply, stream meander, natural STRFJ~M MEANDER: In their floodplains, Central

stream channel configurations, and water Valley rivers naturally meander through floodplain

temperature regime. These processes are in various sediments, progressively eroding the next bank while

states of health in the zone. The greatest need is to adding to the previous bank. This stream meander

restore the functions and processes linked to process occurred in the stream corridors of the

streamflow. Stanislaus, Tuolumne, and Merced rivers. A limited
stream-meander process in the lower floodplain of the

CENTRAL VALLEY STREAMFLOWS; rivers would provide much needed habitat to support
Streamflow shapes stream channels and riparian healthy riparian systems, wildlife, and aquatic species.
vegetation; provides fish habitat; keeps water Today, the natural meander process in each of the
temperature lower in rivers; attracts anadromous fish streams is inhibited by dams, altered stream flows,
to spawning streams; and transports young bank protection, bridge abutments, and flood control
anadromous fish to downstream nursery areas in the levees. In some places, bank erosion occurs, but lack
San JoaquinRiver, Bay-Deltaestuary, and ocean, of sediment stops forming of the previous banks. The
Streamflow in each of these rivers is impaired by vision is to restore a portion of the natural meander to
upstream storage reservoirs and diversions, the rivers by setting back levees, where possible, and
particularly in dry and normal rainfall years. A removing structures that inhibit the process from the
healthy streamflow pattern in the rivers would meander corridor.
emulate the natural runoffpattern, with a spring flow
event and summer-fall-winter base flows that NATU~L FLOODPLAIN AND FLOOD

maintain important ecological processes and PROCESSES: The SanJoaquin Valley formerly had

functions, habitats, and important species. The vision many natural overflow basins that retained

for streamflows is to provide a short-term (10-day) floodwaters, permitted sediment deposition, and

flow event in spring that typically occurred at least provided fish and waterfowl habitat. Partially

once in dry and normal years before dams and reactivating these important ecological functions will

reservoirs were built. In addition, base flows would be contribute to overall system health and provide for

provided during the remainder of the year to sustain prolonged periods of natural streamflow and

habitats and species, sediment input. Natural overflow basins would also
supply important habitat for fish, including chinook

COARSE SEDIMENT SUPPLY; Gravel salmon and splittail, as well as foraging habitat for
recruitment into the rivers is important in providing many waterfowl. The vision is to restore natural
a natural stream meander process, channel overflow basins within ,the lower floodplains of the
configuration, and stream substrate (bottom three rivers. This would provide additional flood
materials where plants and animals thrive), as well as control protection for other areas in this zone and
essential spawning gravels for salmon and steelhead, downstream, as well as valuable natural wetland,
A natural sediment supply is also important for riparian, and aquatic habitats for Fish and wildlife.
restoring riparian and wetland habitat. Sediment
transport and gravel recruitment have been greatly CENTRAL VALLEY STRF.~M TEMPER-

reduced below major dams in zone rivers. Not only ATURES; Salmon and steelhead depend on cool
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water for their survival. In the Stanislaus, Tuolumne, needed. Included in this vision is the consideration of
and Merced rivers, salmon and steelhead are confined other riparian communities such as Great Valley
to the floodplains of the rivers below large, valley oak, Great Valley mixed riparian, cottonwood-
impassable dams. Maintaining cool water below the willow-sycamore, and elderberry savanna.
dams is essential to maintaining salmon and steelhead

FRESHWATER FISH HABITAT: Freshwater fishin these rivers. Summer and early fall water
habitat is an important component needed to ensuretemperatures in floodplains of these rivers are

naturally warm, but are kept cool, at least in the the sustainability of resident native and anadromous
fish species. The Stanislaus, Tuolumne, and Mercedupper reaches below the dams, by coldwater releases

from deeper bottom waters of the major reservoirs, rivers are typical of fall chinook salmon spawning

The extent of cool water habitat below the dams
streams (Moyle and Ellison 1991). The quality of

depends on the amount of cold water released from freshwater fish habitat in these rivers should be

the dams, the extent of shade provided by riparian maintained through actions directed at streamflows,

(waterside) vegetation, the extent that dredger ponds
coarse sediment supply, stream meander, natural

are connected to the rivers, the amount of water floodplain and flood processes, and maintaining and

diverted from the river channel, and the amount of restoring riparian and riverine aquatic habitats.

warm water discharge into the rivers from urban and ESSENTIAL FISH HABITAT: The Stanislaus,
agricultural drainage. Improving water temperatures Tuolumne, and Merced rivers have been identified as
in the three rivers below the major reservoirs in this Essential Fish Habitat (EFH) based on the definition
zone can to ecological of waters currently or historically accessible to salmoncontribute theoverall healthof

the system and promote sustainable fisheries. (National Marine Fisheries Service 1998). Key
Steelhead particularly depend on cool summer water features of EFH to maintain or restore in these rivers
temperatures, because their young remain in the include substrate composition; water quality; water
rivers through summer before migrating to the ocean, quantity, depth and velocity; channel gradient and
High fall water temperatures in the lower rivers stability; food; cover and habitat complexity; space;
hinder upstream migrations of adult fall-ran chinook access and passage; and flood plain and habitat
salmon and steelhead. The vision for water connectivity.
temperatures in these rivers is to provide sufficient
summer and early-fall base flows in the river channels VISIONS FOR REDUCING OR
and restore the riparian corridors and natural stream ELIMINATING STRESSORS
channel characteristics that limit heating of the rivers.
Storing sufficient coolwater in the reservoirs during WATER DIVERSIONS: Water diversions along the
drought will also help to maintain a minimum of rivers divert not only but small fish. Manywater,
coolwater habitat in the rivers, diversions are screened to reduce young fish loss.

Reducing losses to screened and unscreened diversions
VISIONS FOR HABITATS will contribute to overall ecosystem health by

RIPARIAN AND    RIVERINE AQUATIC promoting sustainable fisheries and higher population

HABITATS: Riparian and shaded riverine aquatic levels. The vision is to screen those diversions that

(SRA) habitats are important to the health of the have no screens or inadequate screens where there is

rivers. They provide shade, insects andorganicdebris a potential to screen young fish in significant

that are important to the aquatic foodweb, and soil numbers.

and bank protection. The riparian corridors and DAMS AND OTHER STRUCTURES: Upstream
related SRA habitat are impaired by lack of a natural fall-run chinook salmon passage is often limited by
functioning stream meander process, confinement of the presence of seasonally constructed diversion dams.
the river channels by bank protection and levees, and The vision is to provide alternative diversion methods
loss ofstreamside vegetation to animal grazing, levee and to coordinate the annual removal of these dams
construction, removal of large woody debris from to improve fish passage. Some adult chinook salmon
stream channels and banks, and agricultural clearing, tend to stray from their natal streams by remaining
The vision is to improve and restore riparian and SRA inthe mainstemSanJoaqu n Riverandattemptingto
habitat along the three rivers, where possible and as migrate above the Merced River mouth into

~ ~
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agricultural return water. The vision is that chinook and maintain ocean commercial and ocean and inland
salmon spawning populations in the East San Joaquin recreational fisheries, and that use fully existing and
Basin Ecological Management Zone will be increased restored habitats. Fall-run chinook salmon will
by a seasonal weir that prevents fish from migrating benefit from improved flows. Enhanced spring flow
above the mouth of the Merced River. events will improve transport conditions for

downstream migrating fall-run chinook. Fall and
PREDATION AND COMPETITION: Predation on winter base-flow improvements will benefit upstream
juvenile chinook salmon by warmwater fish, such asmigrating fall-run chinook salmon and survival of
largemouth and smallmouth bass, in the lower eggs and fry. Improvements in wetland, riparian, and
reaches of streams in the East San Joaquin Basin SRA habitats; stream channel and meander; and
Ecological Management Zone is a significant source gravel recruitment will also improve spawning and
of mortality. The vision is that predation will be rearing habitat. Screening unscreened and poorly
reduced by a combination of actions to control screened diversions will improve young salmon

"predator populations and isolate predator habitat, production. Limiting harvest will provide adequate
These actions will contribute to improved survival of numbers of spawners and help sustain long-term
native San Joaquin Basin chinook salmon, fishery harvest.

HARVEST OF FISH AND WILDLIFE: The legal STEELHEAD: The vision for steelhead trout is to
and illegal anadromous fish harvest in the river, recover this species listed as threatened under the
estuary, and ocean limits recovery of wild fall-run ESA and achieve naturally spawning populations of
chinook salmon populations in the three rivers, sufficient size to support inland recreational fishing
Reducing the harvest may be necessary to allow and that use fully existing and restored habitat.
recovery of wild populations. The vision is to Steelhead will benefit from improved spring flow
continue to reduce the harvest of wild anadromous events in dry and normal years. Spring flows will
fish and focus legal harvest on hatchery stocks of provide attraction for upstream migrating adults and
salmon and steelhead. support downstream migrating juveniles. Improved

-- ARTIFICIAL PROPAGATION OF FISH: Stocking summer, fall, and winter base flows will maintain fall
and winter upstream migrants and over-summeringhatchery-reared salmon in the Merced River supports

important sport and commercial fisheries and helps to physical habitat and lower water temperatures.

compensate for the loss of salmon and steelhead Steelhead will also benefit from improved gravel

caused by the construction of large dams and spawning habitat and stream rearing habitat,

reservoirs. Hatchery fish also supplement the especially if summer heating of the river is reduced in

numbers of naturally spawning salmon and steelhead the process. Screening unscreened and poorly

in the river. Hatchery supplementation helps sustain screened diversions will improve young steelhead

fishable populations through periods of poor wild fish production.

production (e.g., droughts). However, hatchery GIANT GARTER SNAKE: The vision for the giant
salmon and steelhead may impede the recovery of garter snake is to contribute to the recovery of this
wild populations by competing with and preying onState and federally listed threatened species in order
young of wild fish and reducing the genetic integrity to contribute to the overall species richness and
of the wild populations by breeding with wild fish. diversity. Achieving this vision will reduce the
The vision is to improving hatchery adult fishconflict between protection for this species, and other
selection, spawning, rearing, and release practices to beneficial uses of land and water in the Bay-Delta.
minimize potential conflicts with the naturally- Protecting existing and restoring additional suitable
spawning salmon and steelhead populations, wetland and upland habitats will be critical to

SPECIES VISIONS achieving recovery of the giant garter snake. The
proposed restoration of aquatic, wetland, and riparian

CHINOOK SALMON: The vision for chinook habitats in the East San Joaquin Ecological

salmon is to recover all stocks presently listed or Management Zone will help in the recovery of these

proposed for listing under ESA or CESA, achieve species by increasing habitat quality and area.

naturally spawning population levels that support
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I
WESTERN POND TURTLE: The vision for the communities will help the recovery of this species by
western pond turtle is to maintain and restore their increasing habitat area and providing refuge from
abundance and distribution by maintaining or flooding.
expanding existing populations by improving stream

SAN ,JOACIUIN WOODRAT: The vision for thechannel, floodplain riparian processes, and reducing
predator species. San Joaquin Valley woodrat is to contribute to the

I recovery of this federally proposed endangered species
SWAINSON’S HAWK: The vision for Swainson’s through improvement in its habitat.
hawk is to contribute to the recovery of this State-

I listed threatened species. Improvements in riparian SHOREBIRDS AND WADING BIRDS: The vision

and agricultural wildlife habitats will aid in the for shorebirds and wading birds is to maintain and

recovery of the Swainson’s hawk. Increased restore healthy populations through habitat

abundance and possibly some nesting would be protection and restoration. Shorebirds and wading

i expecte~l as a result of improved habitat. birds will benefit from restoration of wetland,
riparian, aquatic, and agricultural habitats. The

GREATER SANDHILL CRANE: The vision for the extent of seasonal use of the East San Joaquin

i greater sandhill crane is to contribute to the recovery Ecological Management Zone by these birds should
of this California species of special concern, increase.
Improvements in pasture lands and seasonally

WATERFOWL: The vision for waterfowl is toflooded agricultural habitats, such as flooded corn
fields, should help toward recovery of the greater maintain and restore healthy populations at levels

sandhill crane population. The population should that can support consumptive (e.g., hunting) and

remain stable or increase with improvements in nonconsumptive (e.g., birdwatching) uses. Many

I habitat, species of resident and migratory waterfowl will
benefit from improved aquatic, wetland, riparian, and

WESTERN YELLOW-BILLED CUCKOO: The agricultural habitats. Increase use of the East San

I vision for the western yellow-billed cuckoo is to Joaquin Ecological Management Zone and possibly
contribute to the recovery of this State-listed increases in some populations would be expected.
endangered species. The yellow-billed cuckoo along

NEOTROPICAL MIGRATORY BIRDS: The visionthe San Joaquin River and its tributaries is not a
for the neotropical migratory bird guild is to restorespecies for which specific restoration projects are

proposed. Potential habitat for the cuckoo will be and maintain healthy populations of neotropical

expanded by improvements in riparian habitat areas, migratory birds through restoring habitats on which

These improvements will result from efforts to they depend. Protecting existing and restoring

protect, maintain, and restore riparian and riverine additional suitable wetland, riparian, and grassland
habitats will be critical to maintaining healthyaquatic habitats throughout the San Joaquin River

and East SanJoaquin Ecological Management Zones, neotropical migrant bird populations in the Bay-

thus sustaining the river meander belt, and increasing Delta.

the natural sediment supply to support meander and NATIVE RESIDENT FISHES: The vision for native
riparian regeneration, resident fish species is to maintain and restore the

RIPARIAN BRUSH RABBIT: The vision for the distribution and abundance.

riparian brush rabbit is to assist in the recovery of this LAMPREY: The vision for anadromous lampreys is

I State-listed endangered species in the Bay-Delta to maintain and restore population distribution and
through improvements in riparian habitat and abundance to higher levels that at present. The vision
reintroduction to its former habitat. Restoring is also to understand life history better and identify

i suitable mature riparian forest, protecting and factors whichinfluenceabundance. Better knowledge
expanding the existing population, and establishing of these species and restoration would ensure their
new populations will be critical to the recovery of the long-term population sustainability.
riparian brush rabbit. Restoration of riparian habitats
in the East San Joaquin Basin Ecological PLANT SPECIES AND COMMUNITIES: The

Management Zone and adjacent upland plant vision for plan species and communities is to protect
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and restore these resources in conjunction with efforts during 1967 to 1991. CVPIA authorized the
to protect and restore wetland and riparian and dedication and management of 800,000 af of CVP
riverine aquatic habitats, yield annually to implement fish, wildlife, and habitat

restoration purposes and measures. Because the
INTEGRATION WITH OTHER Stanislaus River is a CVP-controlled stream, a portion

RESTORATION PROGRAMS of this allocation has been released to the lower river
to improve salmon rearing and emigration (the needs

Maintaining and restoring the health of the of steelhead were not included in this allocation).
Ecological Management Units in the East San CVPIA also directed the Secretary of the Interior to
Joaquin Basin Ecological Management Zone will evaluate and determine the existing and anticipated
depend on the efforts of local and State water future basin needs in the Stanislaus River basin while
management agencies. Efforts in the basin will be preparing the Stanislaus River Basin and Calaveras
linked to activities of the California Waterfowl River Water Use Program Environmental Impact
Association, Ducks Unlimited, and The Nature Statement.
Conservancy. Overall, these efforts will require
cooperation from resource agencies such as DFG, SALMON, STEELHEAD TROUT AND
DWR, USFWS, and the National Marine Fisheries ANADROMOUS FISHERIES
Service (NMFS), as well as participation and support PROGRAM ACT
from Reclamation, the U.S. Natural Resources
Conservation Service, and other private organizations, The vision will also help the DFG reach its goal of

water districts, and landowners. These groups will doubling the number of anadromous fish that were

work together to maintain and restore streamflows produced in 1988.

and ~sh and wildlife habitat, reduce impacts of
AGREEMENT ON SAN JOAQUIN

diversions, minimize poaching, and minimize habitat
and water quality degradation in basin streams. In RIVER PROTECTION

support of this effort, funding may be provided to In an effort to resolve issues brought forth in the
enhance streamflows, reduce ~sh-passage problems, State Water Resources Control Board’s 1995 Water
screen diversions, restore habitats, and increase Quality Control Plan for the Bay/Delta, the San
enforcement of the California Fish and Game Code to Joaquin River Tributaries Association, San Joaquin
protect recovering populations of salmon and River Exchange Contractors Water Authority, Friant
steelhead. Oakdale and South San Joaquin Irrigation Water Users Authority, and the San Francisco Public
Districts also are active participants in ecosystem Utilities Commission collaborated to identifi/feasible,
restorationeffortson the lowerStanislausRiver.The voluntary actions to protect the San Joaquin River’s
Modesto and Turlock Irrigation Districts play fish resources. In spring 1996, these parties agreed on
important roles in restoration efforts on the lower a "Letter of Intent to Resolve San Joaquin River
Tuolumne River. The districts are working in Issues." This agreement, when finalized, has the
cooperation with resource agencies on research and potential of providing the following:
restoration projects for fall-run chinook salmon in the
basin. ¯ higher minimum base flows,

CENTRAL VALLEY PROJECT ¯ significantly increased pulse flows,

IMPROVEMENT ACT ¯ installation and operation of a new f~sh barrier on

Restoring and maintaining ecological processes and the mainstem San Joaquin River,

functions in the East San Joaquin Basin Ecological ¯ set up a new biological monitoring program, and
Management Zone will augment other important
ongoing and future restoration efforts for the zone. ¯ set aside federal restoration funds to cover costs

This program will complement efforts of the associated withthesemeasures.

USFWS’s AFRP (USFWS 1995). The goat of the One of the important components of the Agreement
program is to double the natural anadromous fish is the development of the Vernalis Adaptive
production in the system over the average production Management Program (VAMP) to improve
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i environmental conditions on the San Joaquin River.              FI=RC LICENCE PROGRAM
Elements of this potential adaptive management

I program include a range of flow and non-flow habitat Minimum flow requirements below each of the dams

improvement actions throughout the watershed, and on the rivers are required by FERC hydropower

an experimental program designed to collect data licenses. Existing minimum flows in the lower

needed to develop scientifically sound fishery Merced River are designated in FERC License No.

management options for the future. 2179 for the New Exchequer Project, issued in April
1964, and the Davis-Grunsky Contract No.

The future of the Agreement is unknown at this time. D-GGR17 (DWR Contract No. 160282) between

I However, several actions by the San Joaquin River DWR and MID, executed in October 1967. The
Stakeholders Policy Group and other parties have Davis-Grunsky contract requires MID to maintain a
been or are presently being implemented throughout continuous flow of between 180 cfs and 220 cfs in the

i the watershed. These actions include: lower Merced River from November 1 through April

= Extensive scientific studies of the chinook salmon
1 throughout the reach from Crocker-Huffman Dam
to Shaffer Bridge. An agreement was executed infishery and habitats on the Tuolumne, Merced,

and Stanislaus Rivers; 1995 for the Tuolumne River between 10 stakeholder
and resource agencies. It amended the license for the

¯ Districts have assisted in the bypassing of high New Don Pedro Project to increase instream flow
river flows around spawning areas as requested releases from New Don Pedro Dam. Flows in this
by State and federal agencies to provide more agreement were incorporated into a FERC Order
stable flows during the fall spawning period; Amending License for the New Don Pedro Project.

i ¯ Improved instream flows in order to increase CALFED BAY-DELTA PROGRAM
naturally occurring chinook salmon populations;

CALFED has funded 13 ecosystem restoration
¯ Water transfers to the USBR pursuant to the projects in the East San Joaquin Ecological

I CVPIA to help implement a portion of the Management Zone. Many of the projects restore
Anadromous Fish Restoration Program; portions of the Tuolumne and Merced rivers that

have been damaged by gravel extraction operations.

I
¯

Chinook salmon habitat restoration work; Another project places gravel in the Tuolumne River
¯ Spawning gravel rehabilitation; to replace gravel captured by upstream reservoirs.

i Inventory and development of habitat restoration LINKAGE TO OTHER
project proposals; ECOLOGICAL MANAGEMENT
Feasibility studies of establishment of a salmon Zoal=s

i hatchery and rearing facilities.
Many of the resource elements in the East San.

SAN JOAQUIN RIVER Joaquin Basin Ecological Management Zone depend

MANAGEMENT PROGRAM extensively on conditions or elements in other zones.

(SJRMP) Anadromous frsh, for example, are highly migratory
and depend on conditions in the mainstem San

This program will complement the SJRMP, which Joaquin River, the Delta, San Francisco Bay, and the

i was established through State legislation (Chapter nearshore Pacific Ocean. Because these fish are
1068/90) to develop comprehensive and compatible affected by stressors throughout their range, such as
solutions to water supply, water quality, flood unscreened diversions, toxic contaminants, water
control, fisheries, wildlife habitat, and recreational quality, and harvest, restoring populations in the East

I needs in the San Joaquin River basin. The San Joaquin Basin Ecological Management Zone willprogram
resulted in a final report with recommendations to require corresponding efforts in other zones.

thenowCaliforniaentered theLegislatureimplementationin Februaryphase.1995 and has The ecosystem health of the East San Joaquin Basin
I Ecological Management Zone is highly dependent on

conditions in the San Joaquin River and Sacramento-

I
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|
San Joaquin Delta Ecological Management Zones. identified Ecological Management Zones. For ¯
Stressors there (water diversions and water quality) example, ocean recreational and commercial fisheries
have a significant effect on resources in this zone. have a significant effect on the numbers of ¯
Conditions in San Francisco Bay and the Pacific anadromous fish returning to spawn and rear in the
Ocean can also have a significant effect on resources San Joaquin River basin. New harvest management
in this zone. strategies for the ocean fisheries may be needed to

Stressors in the mainstem San Joaquin River have
ensure restoration of San Joaquin tributary salmon |
runs.

significant effects on resources in its tributary
streams. In particular, reduced streamflow and the RESTORATION TARGETS AND ¯
high input of contaminants into the mainstem San
Joaquin River reduces survival of anadromous fish PROGRAMMATIC ACTIONS
migrating up and down the river, to and from ECOLOGICAL PROCESSES ¯
spawning and rearing areas in the tributary streams. |

CENTRAL VALLEY STREAMFLOWS
Water, sediment, nutrient supply, and input of
contaminants from the tributary streams in this zone TARGET 1 : Maintain the following base flows in ¯
all influence habitat conditions in the mainstem San the Stanislaus River below Goodwin Dam (’~):
Joaquin River. Changes in these factors from
historical conditions have contributed to habitat

¯ in critical, dry, and below-normal years,
minimum flows should be 200 to 300 cfs, except ¯degradationon the mainstemriver. Maintaininga

healthy riparian zone and balanced sediment budget for a flow event of 1,500 cfs for 30 days in April

in the mainstem San Joaquin River will depend on and May,

appropriate nutrient, water, and sediment input from ¯ in above-normal years, minimum flows should be
the major tributaries. Water supply from the 300 to 350 cfs, except for 800 cfs in June and
tributaries is critical to maintaining aquatic habitat in 1,500 cfs in April and May, and
the mainstem river between the Merced River ¯
confluence and Vernafis, because Friant Dam diverts ¯ in wet years, minimum flows should be 300 to

nearly all of the flow from the upper San Joaquin 400 cfs, except for 1,500 cfs from April through

River watershed. June.
¯

The Sacramento-San Joaquin Delta Ecological PROGRAMMATIC ACTION 1A: Develop a

Management Zone provides essential habitat for cooperative approach to coordinate flow releases to

upstream migration of adult anadromous fish and attain target levels.

downstream migration and rearing of juvenile TARGET :2-" Provide the following 10-day spring
anadromous fish from the San Joaquin River basin, flow events on the Stanislaus River: 2,500 to
Conditions in the Bay-Delta significantly affect 3,000 cfs in late April or early May in normal years
anadromous fish production in the San Joaquin River and 3,000 to 4,000 cfs in wet years. Such flows
basin, because, in most years, much of the inflowwould be provided only when inflows to New
from the basin is diverted in the Delta, and the loss of Melones Reservoir are at these levels (~).                  ¯
juvenile salmon and steelhead in Delta water
diversions is high. In turn, the magnitude of inflow PROGRAMMATIC ACTION 2A: Develop a
and the input of nutrients, contaminants, and cooperative approach to coordinate flow releases to
sediments from the San Joaquin River and its attain target levels. ¯
tributaries significantly affect the health of the Bay

TARGET :3-" Maintain the following base flows inand Delta ecosystem. Restoring and maintaining a
the Tuolumne River below Don Pedro Dam (@@):healthy ecosystem in this zone will be critical to

restoring the ecosystem in the Bay and Delta. ¯ in critical and below years, flow release should be

Additionally, stressors affecting fish and wildlife 50 cfs from June through September, 100 cfs

the San Joaquin River basin during at            from October 1-15, 150 cfs from October 16-speciesusing
least part of their life cycle occur outside the May 31, plusan 11,091 acre-foot outmigration

pulse flow,

~ ~
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I ¯ in median critical dry years, flow release should ¯ in normal years, minimum instream flows
be 50 cfs from June through September, 100 cfs at Shaffer Bridge should be 25 cfs from June

i from October 1-15, 150 cfs from October 16- through October 15, 75 cfs from October 16
May 31, plus a 20,091 acre-foot outmigration through October 31 and January through May,
pulse flow, and 100 cfs in November and December.

I ¯ in intermediate critical dry years, flow release PROGRAMMATIC ACTION 4A: Develop a
should be 50 cfs from June through September, cooperative approach to coordinate flow releases to
150 cfs from October 1-15, 150 cfs from attain target levels.

I October 16- May 31, plus a 32,619 acre-foot
outmigration pulse flow, TARGET 5-" Provide the following 10-day spring

flow events on the Merced River: 1,000 to 1,500 cfs
¯ in median dry years, flow release should be 75 cfs in late April or early May in dry years, 2,000 to

I from June through September, 150 cfs from 2,500 cfs in normal years, and 3,000 to 4,000 cfs in
October 1-15, 150 cfs from October 16- May wet years. Such flows would be provided only when
31, plus a 37,060 acre-foot outmigration pulse inflows to Lake McClure are at these levels (’’).

I flow,
PROGRAMMATIC ACTION 5A." Develop a

¯ in intermediate dry-below normal years, flow cooperative approach to coordinate flow releases to
release should be 75 cfs from June through attain target levels.
September, 180 cfs from October 1-15,180 cfs

proposed supplementalt~owsfrom October 16- May 31, plus a 35,920 acre-
foot outmigtation pulse flow and a 1,676 acre- were selected as a representative value for impact

i foot attraction pulse flow, analysis in the Programmatic EIS/EIR. Throughout
the ERP, the need to determine optimal stream~low

¯ in median below normal years, flow release For ecological processes, habitats, and species is
should be 75 cfs from June through September, repeated. The issues of supplemental tlows are
200 cfs from October 1-15, 175 cfs from complex in term of ecosystem improvements. The
October 16- May 31, plus a 60,027 acre-foot Frequency, magnitude, duration, riming and rare of
outmigration pulse flow and a 1,736 acre-foot change ofstream~lows that form channels, create and

I attraction pulse flow, maintain riparian habitat (including all species of
vegetation), and promote all life stages oF the various

¯ in all other year types (intermediate below aquaric species dependent on a particularsrream will
normal/above normal, median above normal,

I never occur within a single year. An optimal tlow
intermediate above normal-wet, and median regime will have ro vary, perhaps significantly, from
wet/maximum years), flow release should be 250

year to year. The supplemental flow
cfs from June through September, 300 cfs from recommendations will be an intensive exercise inI October 1-15, 300 cfs from October 16- May and be based credibleadaptive management must on
31, plus a 89,882 acre-foot outmigration pulse scientific underpinnings.
flow and a 5,950 acre-foot attraction pulse flow.

I Flows in the Stanislaus, Tuolumne, and Merced
PROGRAMMATIC ACTION 3A: Develop a

t~’vers are controlled by releases From Foothill storage
cooperative approach to coordinate flow releases to reservoirs (New Melones, New Don Pedro, and New
attain target levels. Exchequer Reservoirs, respectively). Improving base

TARGET 4: Maintain the following base flows in flows would increase habitat For spawning, rearing,

the Merced River below Lake McCiure (,4~): and migration of salmon and steelhead. Pulse ~lows in
spring would help to restore natural stream channel

¯ in dry years, minimum instream flows at Shaffer processes; gravel recruitment, cleansing, and
Bridge should be 15 cfs from June through transport; and riparian vegetation development and
October 15, 60 cfs from October 16 through survival. These flows also would help ro support
October 31 and January through May, and 75 juvenile salmon and sreelhead emigration to the
cfs in November and December, and Delta.
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In all cases, flows will continually subject to the salmon and steelhead, both of which may be year-
developing aspects of adaptive management in which round residents. In some cases, base flows may be
decisions are based on the development and higher than unimpaired flow. Such flows are
evaluation of testable hypotheses. Flow necessary, because spawning and rearing habitats for
recommendations are linked to water quantity and juvenile salmon and steelhead, traditionally located
quality and in the long-term should be designed to upstream of the dams, now are located downstream.
contribute to species maintenance and restoration,
improving natural or semi-natural ecological Flow events are recommended during spring to more

functions, and assist in promoting the susrainabiliry closely emulate the natural spring peak-flow pattern.

of specific types of habitat important to fish, wildlife Such flows stimulate and support do~.: nstream
juvenile salmon and steelhead migration. ~]~e springand plant communities,
flow will also mobilize, dean, and transport spawning

Given the wide variety of past and recent flow gravels; create point bars and other instream habitat
recommendations, it is apparent that much additional types; and contribute to a natural channel
information is required to use existing water supplies meandering pattern and riparian scrub and woodland
to meet all the beneficial uses better, with particular habitat development and maintenance.
focus on the ecosystem requirements. The basis for
ERP flow recommendations eventually will differ DFG (1993) believes existing flow requirements are

significantly from flow recommendations based on inadequate for fall-run chinook salmon migration,

the needs of chinook salmon migration, spawning, spawning, egg incubation, juvenile rearing, and smolt

and rearing. Salmon flows will likely continue to form emigration on the Merced River. Adequate releases

the core of flow needs, but from the ecosystem for upstream attraction of adults and spawning begin

perspective, flows will need to meet the need of on November 1, but migration typically begins in

sediment transport and other channel maintenance October. The current spawning and rearing flow

processes as well as contribute to sustaining a requirements are not the result of scientific studies

diversity of aquatic, floodplain and other closely and may be too low to meet spawning and rearing

linked habitats such as seasonal wedands and riparian needs. Flows in the spawning reach during the

forests. Still, the present recommendations for spawning and early rearing period are further

"ecosystem" flows suffer from insufficient data depleted by water diversions. Spring flows for smolt

regarding better estimates of sediment transport and emigration are particularly inadequate.

channel maintenance flows. These are very important Flow targets recommended by DFG (i993) for the
aspects of integrating flow prescriptions with actual lower Merced River were derived from insrteam flow
ecosystem restoration requirements and will require study and smolt survival data from similar drainages.
the development of testable hypotheses and the Recommended flows during the spring emigration
monitoring and research programs necessary to period are consistent with proposed spring outflow
collect and evaluate data to support or refute the objectives for the basin at Vernalis on the San Joaquin
hypotheses. River. Although the proposed flows are a significant

The recommended flow event on the Sranislaus River improvement over the current flow releases, they are

may be constrained in the short-term by flood control not the most favorable for salmon spawning, rearing,

concerns below Goodwin Dam. Full implementation or emigration, particularly in drier years (California

of the proposed flows may depend on land use Department offish and Game 1993).

changes in the floodplain that could be inundated by Flow targets recommended by USF~ZS (1993) for the
the flow events. The flow event is closely related to Merced River were developed by the AFI~ San
recommendations in this section regarding stream yoaquin Basin Technical Team. Recommended flows
meander corridor and natural floodplains and flood were derived from historical flows and results of
processes, biological studies. The team believes that

Minimum flows are necessary in the salmon and implementing the flow schedule, along with other

steelhead spawning and rearing areas of each of the recommended actions, would double natural fall-run

three rivers to sustain adequate physical habitat, chinook salmon production in the Merced River.

water temperatures, and food supply for juvenile

~ ~
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I For the lower Tuolumne River, an agreement was and at Ripon on the Stanislaus River to adult
executed in 1995 between 10 stakeholder and escapements into the basin 2½ years later. Results of
resource agencies. It amended the license for the New smolt survival studies completed on the Stanislaus
Don Pedro Project to increase instream flow releases River thus far indicate a positive relationship between
from New Don Pedro Dam. Flows in this agreement smolt survival and spring flow releases. April through

I were incorporated into a FERC Order Amending May flow events are prescribed for these reasons.
License for the New Don Pedro Project (July 1996).

" This new flow agreement is based on ten different Flow targets recommended by DFG (I993) for the

water year types. These new t~ows should be viewed lower Stanislaus River were formulated from results

I
as the experimental baseline for restoring chinook of an instream flow study (U.S. Fish and Wildlife

salmon and for their contribution in promoting a Service 1993) and smolt survival studies. Flows for

healthy alluvial river system. October through March were determined from
results of the instream flow study for salmon

I
Flow targets were recommended by DFG (1993) for spawning, egg incubation, and rearing. Flows during
the lower Tuolumne River following results of an April and May determined from results of the smolt

¯ instream flow study (U.S. Fish and Wildlife Service survival studies. The flows are consistent with springI 1993) and smolt survival studies. Flow needs outflow objectives proposed for the basin at Vernalis
recommended by DFG are met in many year-types on the San Joaquin Ri’ver. Summer flows addressed
by r’lows specified in the settlement agreement, needs of oversummering yearling salmon and

~ ~ However, DFG (I993) stated that, although its flow steelhead. Although these flow targets are a
recommendations were a significant improvement significant improvement over the current flow
over the recent historical flow releases, they are not releases, they are not the best possible for salmon

I the most. favorable for salmon spawning, rearing, or spawning, rearing, or emigration, parcicularly in drier
emigration, particularly in drier years. The years (California Department of Fish and Game
recommended flow pulses in April and May are I993). Again, this is the reason for recommending

i prescribed to meet these needs in drier years better additional April through May flow pulses.
and to support stream channel and riparian habitat

Flow targets recommended by USFWS (1995) for theprocesses.
Stanislaus River were developed by the San Joaquin

i Existing minimum fishery flows in the lower Basin Technical Team. Recommended flows were
Stanislaus River are designated in a 1987 study derived from historic flows and results of biological
agreement between Reclamation and DFG. This studies. The team believes that implementing the

i agreement, enacted under a DFG protest of flow schedule, in concert with other recommended
Reclamation’s water right applications to redivert actions, would double natural fall-run chinook
water from New Melones Dam, specifies interim salmon production in the Stanislaus River.
annual flow allocations for fisheries between 98,300

I afand 302,100 a[,, depending primarily on It is important to note that all of the agreed upon orcarryover
storage at New Melones and inflow. Insrream flow proposed flows (AFRP, Tuolumne River Settlement

schedules are set annually by DFG in the total annual Agreement, FERC, VAMP, Davis-Grunsky, and

i DFG recommended flows) in the Stanislaus,flow allocation specified in the agreement. In recent
years, coordinating fishery and water quality flow Tuolumne, and Merced rivers were designed to

releases and releages for water sales and transfers have facilitate chinook salmon recovery, and little or no

I resulted in additional flow releases that significantly consideration was given to steelhead recovery in the

benefit anadromous fish. design of these tlow srrategies. Flow and
temperatures requirements of steelhead will need to

DFG (1993) stated that the existing flow be evaluated and integrated into the proposed flow

I requirements are inadequate for fall-run chinook regimes.
salmon migration, spawning, egg incubation, juvenile
rearing, and smolt emigration on the Stanislaus River. COARSE SEDIMENT SUPPLY

I Spring flows for smolt emigration are particularly TARGET 1 : Reduce existing levels of erosion and
inadequate. There is a positiverelationship between maintain gravel recruitment in tributaries that
spring outflow ar Vernalis on the San Joaquin River sustain an adequate level of gravel recruitment, or
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restore desirable levels by directly manipulating and knowledge oF trained experts. Ir may be that gravel
augmenting gravel supplies where the natural flow deposits in streams of the East San Joaquin Basin
process has been interrupted by dams or other Ecological Management Zone are essential ro
features that retain or remove the gravel supply maintain spawning and rearing habitats o£Fall-run
(~). chinook salmon, steelhead, and other native fish.

Opportunities to maintain and restore gravel
PROGRAMMATIC ACTION 1 A: Evaluate the recruitment include manipulating natural processes
feasibility and need for establishing tong-term coarse and controlling or managing environmental stressors
sediment augmentation and fine sediment control that adversely affect recruitment.
programs for streams below major impoundments in
the East San Joaquin Ecological Management Zone. STREAM

PROGRAMMATIC ACTION 1B: Evaluate TARGET 1: Preserve and expand the s,.ream-
spawning gravel quality in areas used by chinook meander belts in the Stanislaus, Tuolumne, and
salmon in the Stanislaus River. If indicated, renovate Merced Rivers by adding a cumulative total of 1,000
or supplement gravel supplies to enhance substrate acres of riparian lands in the meander zones (~).
quality by importing additional gravel as conditions
require.                                                PROGRAMMATIC ACTION 1 A: Acquire riparian

and meander-zone lands by purchasing them directly
PROGRAMMATIC ACTION 1C: Evaluate or acquiring easements from willing sellers, or
spawning gravel quality in areas used by chinook provide incentives for voluntary efforts to preserve
salmon in the Tuolumne River. If indicated, renovate and manage riparian areas on private land.
or supplement gravel supplies to enhance substrate
quality.                                            PROGRAMMATIC ACTION 1B: Build local

support for maintaining active meander zones by
PROGRAMMATIC ACTION 1 D: Evaluate establishing a mechanism through which property
spawning gravel quality in areas used by chinook owners would be reimbursed for lands lost to natural
salmon in the Merced River. If indicated, renovate or meander processes.
supplement gravel supplies to enhance substrate
quality.                                                PROGRAMMATIC ACTION lC: Develop a

cooperative program to improve opportunities for
P~tTIONAL£: Gravel transport is the process natural meander by removing riprap and relocating
whereby flows carry away finer sediments that fill other structures that impair stream meander.
gravel interstices (spaces between cobbles). Gravel

is the process whereby flows transport,        TARGET 2: On the Merced River between thecleansing
grade, and scour gravel. Gravel transport and towns of Cressey and Snelling, isolate gravel pits,

cleansing, by flushing most fines and moving reconflgure (rearrange) dredge railings, and restore a

bedload, are important processes to maintain the more natural channel comqguration to 5 to 7 miles of

amount and distribution of spawning habitat in the disturbed stream channel. On the Tuolumne River,

Sacramento-San Joaquin River basin. Human between river miles (RMs) 25 and 51, isolate 15 to 30

activities have greatly reduced or altered these gravel pits, reconfigure dredge railings, and restore a

processes. Opportunities to maintain and restore more natural stream channel to 6 to 9 miles of

these processes include changing water flow, disturbed stream channel. On the Stanislaus River,

sediment supplies, and basin geomorphology (earth restore a more natural stream channel to 2.5 to 5

Forming process); removing stressors; or manipulating miles of disturbed stream channel (~).

channel features and stream vegetation directly. PROGRAMMATIC ACTION 2A: Develop a

A Feasibility study that emphasizes the hydrologic cooperative program, consistent with flood

and fluvial geomorphologic aspects of the three management, to restore more natural channel

watershed need ro be conducted early in the program configurations to reduce salmonid predator habitat

ro provide guidance of the development and and improve migration corridors.

implementation o£porential sediment augmentation PROGRAMMATIC ACTION 2B: Work with
programs. Thiswill require the expertise and permitting agencies to appropriately structure future
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I gravel extraction permits. Coordinate the design and NATURAL FLOODPLAIN AND FLOOD
implementation of gravel pit isolation and stream PROCESSES

i channel configuration with the Corps, local water
management agencies, and local governments.            T~GET 1 : Restore and improve opportunities for

rivers to inundate (flood) their floodplain on a
PROGRAMMATIC ACTION 2C: Develop a seasonal basis(’).

I cooperative program with the counties, local
agencies, and aggregate (sand and gravel) resource PROGRAMMATIC ACTION 1A: Conduct a

industry to develop and implement gravel feasibility study to construct setback levees in the

I management programs for each of the three rivers. Stanislaus, Tuolumne, and Merced River floodplains.

PROGRAMMATIC ACTION 2D: Develop a PROGRAMMATIC ACTION 1B: Restore, as

cooperative program to implement a salmonid needed, stream channel and overflow basin

spawning and rearing habitat restoration program, configurations within the floodplain.

including reconstructing channels at selected sites by PROGRAMMATIC ACTION I C: Minimize effects
isolating or filling in inchannel gravel extraction of permanent structures, such as bridges and

I areas, diversion dams, on floodplain processes.

RATIONALE’. Stream meander, natural sediment PROGF~MMATIC ACTION 1 D: Develop a
supply, and floodplain and flood processes are closely floodplain management plan for the Stanislaus River.
linked and some of the programmatic actions under
stream corridor would also be appropriate for natural PROGRAMMATIC ACTION 1 E: Develop a

sediment supply or floodplain processes. Between floodplain management plan for the Tuolumne River.

I 1942 and 1993, approximately 6.8 ro 13.6 million PROGRAMMATIC ACTION 1 F: Develop a
tons of bed material were mined from the active
Merced Paver channel The pits that resulted from        floodplain management plan for the Merced River.

I this excavation occupy approximately 4 miles of the JC~ATIONALIE: Setback levees will provide greater
existing river channel between the towns of Cressey floodplain inundation, room for stream meander, and
and Shelling (Kondolf et al. 1996). Restoration greater amounts of riparian forest and seasonal

¯ planning for the lower Tuolumne Paver has identified wetland habitats along the lower rivers. ChannelI the needforchannelreconstrucrionin approximately adjustments be toconfiguration may necessary
8.5 rural miles, or 42~, of the spawning reach (from accelerate restoration of natural floodplain habitats
RM 45.3 to RM 25. i), isolation of backwater areas at and to restore and maintain cortfigurations rhar may
approximately 20 sites located from RM 50.3 to RMnor occur naturally due to remaining constraints from
30.1, and isolation of grave! pits from the active new setback levees. Permanent structures, such as
&anne/at approximately I0 locations from RM 50.0 bridges and diversions dams can interrupt and impair

i to RM 30.5. Gravel mining was less extensive on the natural floodplain processes and habitat development
lower Stanislaus Paver, bur channel improvementsand succession, thus requiring removal of the
there are also needed, structures, rebuilding, or some continuing

maintenance or mitigative efforts to minimize theirI Stream channel restoration to isolate or reduce gravel
extraction pits has been identified as an "important
component of a comprehensive spawning and rearing The present channel capacity of the Tuolumne river
habitat impmvementprogram in the basin (California is about 9,000 cfs which is not large enough to meet
Department offish and Game 1993, U.S. Fish and the needs of maintaining a healthy alluvial river
Wildlife Service 1995). ecosystem. The January 1997 flood on the lower

i Tuolumne River peaked at 60,000 cfs and provided
Additional research or technical advice is required to
understand better and develop specific projects

a glimpse of the resiliency of the Tuolumne Paver.
While the high flows damaged development in the

designed to improve stream channel meander,        floodplain, it also created alternate bars in the

i improve sediment supplies, and to increase the channel, recruited gravel from the banks as the river
benefits of the interaction of streams with their
floodplains,

meandered, and placed large woody debris in the
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stream channel. As a result of the 1997 floods, the levels for fall-run cba’nook salmon. High temperatures
Governor’s Flood Emergency Action Team Final typically occur in drought periods, when storage
Report (May I O, 1997) recommended that the U.S. levels in reservoirs have dropped sut~ciently to allow
Army Corps of Engineers conduct a study to increase warm surface waters to be included in storage releases
the channel capacity in the Tuolumne river to convey to the lower river. Retaining water over the summer
flows up to 20,000 cfs. This would more than double that may otherwise be released for downstream
the present 9,000 cfs capacity, mimic the seasonal irrigation or other purpose may allow the cold water
peak to a greater degree, and provide additional in the reservoirs to be retained through the early fall
ecological benefits while providing greater flexibility critical temperature period. Elevated temperatures
to manage floods. An expanded floodway on the are thought to delay migration and spawning
Tuolumne river would also address the (California Department of Fish and Game 1992),
implementation objectives relatedto natural reduce egg survival, and increase mortality of rearing
sediment supply, stream meander,and stream and outmigrating juveniles (California Department of
temperatures. Fish and Game 1993). The target temperature levels

would maintain suitable habitat for chinook salmon
Other benefits of improving thequantity of for spawning, rearing, and outmigration throughout
floodplains include: the lower rivers. These levels are identified in DFG
¯ increased shading and food web support, (I993) and in USFWS (i995). Temperature models
¯ re-establishment of stream meander, and need to be developed and calibrated to determine the

¯ potential conversion of agricultural land to feasibility of providing the flows necessary to

floodplain and the reduced need for diversion, maintain 60° F in the designated salmon spawning
areas from June 1 through September 30 to provide

CENTRAL ~IALI EY STREAM the necessary conditions for steelhead rearing.
TEMPERATURES

High water temperature below dams in summer is a
TARGET I : Maintain maximum surface water critical stressor for sreelhead throughout the Central
temperatures on the lower Merced, Tuolumne, and Valley drainages (IEP Steelhead Project Workteam
Stanislaus rivers to the downstream boundary of the 1999). Because juvenile steelhead must rear for at
salmon spawning area (as defined by Fish and Game /east one year in fresh water, adequate temperatures

Code section 1505) during summer, fall and winter must be maintained year-round. Providing the
and to the mouth of the river during the spring as necessary cool temperatures in the reaches rhar

follows (’@@): contain rearing habitat will be necessary ro achieve
steelhead recovery in these streams.

¯ October 15 through February 15, 56°F, and
¯ April 1 through May 31, 65°F. HABITAT

PROGRAMMATIC ACTION 1A: Cooperatively GENERAL HABITAT RATIONALE

evaluate the use of temperature control The primary focus of habitat restoration in the East
devices/reservoir management options to reduce SanJoaquin Ecological Management Zone is directed
water temperatures during critical periods, at restoring riparian and riverine aquatic habitats.

PROGRAMMATIC ACTION 1 B: Evaluate the Many other habitats are important in providing fo?

impact of irrigation returns on stream temperature, the diversity offish, wildlife and plant species in this
zone including seasonal wetlands, fresh emergent

PROGRAMMATIC ACTION 1 C: Cooperatively wetlands, and agricultural lands. Important areas
develop temperature models for all three tributaries that will provide these types of habitats include
to determine flows necessary to maintain 60°F in the Merced National Wildlife Refuge and San Joaquin
designated salmon spawning areas from June 1River National Wildlife Refuge which overlaps the
through September 30 to provide the necessary East San Joaquin and San Joaquin River Ecological
conditions for steelhead rearing. Management Zones. In addition, the Central Valley

Habitat Joint Venture is implementingP~O, TIONAL£: Water temperatures in the lower
recommendations ro improve seasonal wetlands and

rivers in fall and spring o/ten exceed stressful or lethal

~ calm
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agriculturM lands through out the SanJoaquin River improve salmonid habitat and instream cover along
and East San Joaquin Ecological Management Zones. the Stanislaus River.

of the SanJoaquin River N~ZR will be PROGRAMMATIC ACTION 1 Evaluate theExpansion an B:
important component in providing the habitats benefits of restoring aquatic and riparian habitats on
required by waterfowl, shorebirds, and other the Stanislaus River, including creating side channels
neotropical migrant species. Congress has approved to serve as spawning and rearing habitats for
the 10,300 acre San Joaquin River N~YR. Presendy, salmonids.
the San Joaquin N~YR encompasses about 800 acres
of land along the east side of the San Joaquin River PROGRAMMATIC ACTION 1 C: Purchase

near the comquence of the Tuolumne River, and is streambank conservation easements from willing

working to acquire an additional 6,200 acres offish sellers, or establish voluntary incentive programs to

and wildlife habitat on land adjacent to the existing improve salmonid habitat and instream cover along

refuge. Part of this expansion has recently been theTuolumneRiver.

funded through the CALFED Category III habitat PROGRAMMATIC ACTION 1 D: Purchase
restoration program. This project will benefit streambank conservation easements from willing

geese, sellers, or establish voluntary incentive programs toAleutian Canada greater sandhill crane,
western yellow-billed cuckoo, Swainson’s hawk, improve salmonid habitat and instream cover along
riparian brush rabbit, riparian wood rat, valley the Merced River.
elderberry longhorn beetle, splitrail, waterfowl,
shorebirds, herons, and neotropical migratory birds. F~TIONAL£: Many wildlife species, including

several species listed as threatened or endangered
The Central Valley Habitat Joint Ventures goais for under the State and federal Endangered Species Acts

Joaquin (ESA) and several special-status plant species in thethe San Valley, including the East San
Joaquin Ecological Management Zone, are to: Central Valley, depend on or are closely associated
¯ Protect 52,500 acres o£ existing wetland in with riparian habitats. Riparian habitats support a

perpetuity through fee acquisition or greater diversity of wildlife species than all other

conservation easements, habitat types in California. Degradation and loss of
riparian habitat have substantially reduced the

¯ Restore and protect in perpetuity 20,000 acres of habitat area available for associated wildlife species.
former wetlands, Loss of this habitat has reduced water storage,

¯ Enhance 120,300 acres of existing wetlands, and nutrient cycling, and foodweb support functions.

¯ Enhance 15,290 acres of private agricultural Improving low- to moderate-qualiry SRA habitat will
benefit juvenile chinook salmon and steelhead bylands to support nesting and wintering

waterfowl, improving shade, cover, and food. Other wildlife in
this Ecological Management Zone will also benefit

Some of these habitat improvement and restoration from improved habitat. Protecting and improving
projects will occur in the East San Joaquin Ecological SRA habitat may involve land use changes that will
Management Zone. require the consensus of local landowners and local,

Stare, and federal agencies. Limitations on land

RIPARIAN AND RIVERINE AQUATIC suitable or available for restoration will require

HABITAT
establishing priorities, with efforts directed at
acquiring high-priority, low-cost sires first.

TARG==T 1 : Provide conditions for riparian Riparian habitat along the 1owerportions of the three
vegetation growth along sections of rivers in the East rivers has been significantly reduced. Before the loss
San Joaquin Basin Ecological Management Zone of habitats, riparian forests were an important
( ’’ )" component of the mosaic (mixture) of habitats in the

PRO6RAMMATIC ACTION 1A: Purchase San Joaquin Valley, providing habitat for many

streambank conservation easements from willing native wildlife species. The riparian community

sellers, or establish voluntary incentive programs to provides nutrient and woody debris input to the
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aquatic system, as well as shade and increased bank small pump agricultural diversions along the three ¯
stability. To restore the riparian community alongstreams.
the lower rivers, further riparian vegetation removal 1
should be restricted, improved land management and

PROG~I~qATIC ACTION ’~ C: Provide alter-

livestock grazing practices should be implemented, native water sources to diverters who legally divert

and a riparian restoration program should be water from spawning and rearing areas of the three

developed and implemented. Restoration actions will streams.
1

need to be consistent with flood control PROGR.~IMATIC ACTION 1 D: Purchase water
requirements. The importance of riparian restoration rights from willing sellers whose diversions entrain
was identified by DFG (1993) and USF~YS (1995). significant numbers of juvenile salmon or steelhead. 1

FRESHWATER FISH HABITAT AND RATIONALE: Five medium-sized gravity riparian
ESSENTIAL FISH HABITAT diversions are located in the designated salmon ¯

spawning reach of the lower Merced River between
TARGET 1 : Maintain and improve existing

Crocker-HuE#man Dam and the State Route 59
freshwater fish habitat and essential fish habitat
through the integration of actions described for

bridge. Water-poweredscreens and nominal bypass
1systems were installed on two larger diversions in the

ecological processes, habitats, and stressor reduction mid-1980s. Gabion-type screens without bypass
or elimination (’@). systems remain on the other three diversions. In

PROGRAMMATIC ACTIONS: No additional addition, DFG surveys have identified numerous 1
programmatic actions are recommended, small pump diversions throughout the basin, none o£

which are adequately screened to .prevent juvenile
RATIONALE: Freshwater Esh habitat and essential salmon entrainment. Entrainment losses at these ¯
fish habitat are evaluated in terms of their quadiry and pump diversions are unknown. Screening 50Pb o£the
quantity. Actions described for East San Joaquin diverted water volume at diversions with greatest risk
Ecolggical Management Zone ecological processes, to juvenile salmon and sreelhead, as determined by ¯
stressor reduction, and riparian and riverine aquatic monitoring, will help to define further screening
habitat should suffice to maintain and restore needs.
Freshwater and essential fish habitats. For example,
maintaining freshwater and essential fish habitats is DAMS AND OTHER STRUCTURES 1
governed by actions to maintain streamflow, improve

TARGET 1 : Eliminate the loss of adult fall-run
coarse sediment supplies, maintain stream meander,
maintain or restore connectivity of the rivers in this

chinook salmon that stray into the San Joaquin River

1ecological management zone and their floodplains,
upstream of the Merced River confluence (@4~4~).

and in maintaining and restoring riparian and riverine PROGRAMMATIC ACTION 1A: Develop a
aquatic habitats, cooperative program to eliminate blockage of ¯

STRESSORS
upstream-migrating fall-run chinook salmon and |
steelhead at temporary irrigation diversion dams

WATER DIVERSIONS erected during the irrigation season.
¯
|TARGET 1 : Reduce entrainment of fish and other ’PROGRAMMATIC ACTION 1 B: Continue annual

aquatic organisms into diversions to a level that will installation of a temporary weir on the San Joaquin

not impair salmon and steelhead restoration by River immediately upstream of the confluence with 1
screening 50% of the water volume diverted in the the Merced River to block adult salmon migration.

basin (~’@@). PROGRAMMATIC ACTION I C: Evaluate the

PROGRAMMATIC ACTION 1 A: Improve existing need to remove temporary diversion dams that block 1
diversion screens on the lower Merced River. upstream salmon and steelheadpassage into

spawning grounds of three streams.
PROGRAMMATIC ACTION 1B: Evaluate the !
feasibility of install!ng state-of-the-art screens on TARGET 2: Evaluate the feasibility of restoring

steelhead access to historical habitats (@).
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PROGRAMMATIC ACTION 2A: Investigate the emigrating from the river. Large pit areas created by
feasibility of providing access to historical steelhead inchannel gravel mining are excellent ’habitat For
spawning and rearing habitat above the dams on at warmwater fish. Implementing a predator control
least one of the three tributaries, program has been identified as a salmonid restoration

action by USFWS (1995). Habitat improvementRATlONALE: Inrecenryears, drainage practices in
actions described above should help ro reduceI western Merced County have increased agricultural predator popularionsoF largemouthand stand]mouth

return flows From Salt and Mud SIoughs into the bass. Other species of possible concern include striped
mainstem San Joaquin Pdver. These flows attract bass, American shad, and resident rainbow and
significant numbers oFadult salmon into the sloughs brown trout. All potentially occur in the three rivers,
and, subsequently, into irrigation canals, where no and all are known to Feed on juvenile salmon and
suitable spawning habitat is available (California possibly steelhead. IF any of these species become a

i Department offish and Game 1993). In Fall 199I, problem, steps will be taken ro reduce their effects.
an estimated 31 ~b of the San Joaquin basin run
strayed into westside canals. In the late 1980s, DFG HARVEST OF FISH AND WILDLIFE
established an adult trapping station at Los Bangs

I Wildlife Refuge, where were taken and reared at TARGET 1 : Develop harvest managementeggs
MRH. In Fall 1992, DFG installed a temporary strategies that allow the spawning population of wild,

electrical barrier across the mainstem San Joaquin naturally produced fish to attain levels that fully use

I th’ver immediately upstream From the confluence existing and restored habitat; focus harvest on

with the Merced Pa’ver, which was highly effective in hatchery-produced fish (~’~).

blocking fish passage into the westside irrigation PROGRAMMATIC ACTION 1A: Control illegal

I canals. Since that time, a temporary weir has been harvest through increased enforcement.
installed at the site annually, which has also been
effective in blocking passage. PROGF~MI~,TIC ACTION 1 B: Develop harvest

management plans with commercial and recreational

I Temporary diversion dams are sometimes constructed fishery organizations, agencies,resourcemanagement
in the river channel during the irrigation season. Such and other stakeholders to meet target.
structures may hinder upstream salmon migration in

i the Fail and early winter. PROGRAMMATIC ACTION 1 C: Reduce the
harvest of wild, naturally produced steelhead

Because of the magnitude of spawning and rearing populations by continuing to mark all hatchery-
habitat loss For steelhead, providing access to reared fish and continuing to institute a selective

I historical habitat that is currendy inaccessible due to fishery.
dams will be a key element in their recovery. The
Feasibility oF providing a means to transport adults PROGRAMATIC ACTION 1 D: Evaluate a

i and juveniles around the large dams needs to be marking and selective fishery program for chinook

investigated in the San Joaquin !~’ver system, salmon.

PREDATION AND COMPETITION RATIONALE: Restoring and maintaining chinook

~ ¯ salmon and steelhead populations, as well as striped
TARGET 1 : Reduce adverse effects of non-native bass and white and green sturgeon, to levels that
fish species that have a significant effect on juvenile Fully take advantage of available habitat may require

I salmon production in the rivers (@). restrictions on harvest during and even after the

PROGRAMMATIC ACTION 1 A: Eliminate gravel recovery period. Stakeholder involvement should help
to balance available harvest allocation Fairly. Targetpits within or connected to the rivers.

i population levels may preclude existing harvest levels
FIATIONAL£: Introduced warmwarer fish, such as of wild, naturally produced fish. For populations
largemouth and smallmouth bass, prey on juvenile supplemented with hatchery fish, selective fisheries
salmonids rearing in the lower Merced Pdver. may be necessary to limit the wild fish harvest while

i Predation has been identified as a major factor hatchery fish are harvested to reduce their potential
contributing to the poor survival of salmon smolrs to disrupt the genetic integrity of wild populations.
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The Fish and Game Commission recently adopted stocks may genetically undermine that stock and
DFG recommendations to establish a selective fishery threaten the genetic integrity oFother stocks.
for hatchery steelhead and to reduce incidental
hooking of wild steelhead in the San Joaquin and Adult straying into non-natal streams might result in

interbreeding with a wild population specificallyother Central Valley streams,
adapted to that watershed and thus lead to the loss of

ARTIFICIAL PROPAGATION OF FISH genetic integrity in the wild population. Releasing
harchery-reared fish into the San Joaquin River and

TARGET 1 : Minimize the likelihood that hatchery-
its tributaries, other than the Merced River, could

reared salmon and stee/head could stray into adjacent compromise the genetic integrity of wild salmon and
non-natal rivers and streams to protect naturally steelheadpopularions.
produced salmon and steelhead (~’~).

PROGRAMMATIC ACTION 1A: Cooperatively REFERENCES
evaluate the benefits of limiting stocking of MRH- Busby, P.J., T.C. Wainwright, G.J. Bryant, L.J.
reared salmon and steelhead to the Merced River. Lierheimer, !kS. Waples, F.W. Waknitz, and I.

TARGET 2: Employ methods to limit straying and V. Lagomarsino. 1996. Status review of west

loss of genetic integrity of wild and hatchery- coast steelhead from Washington, Idaho,

supported stocks (~’~). Oregon, and California. U.S. Dept. Commerce,
NOAA Tech. Memo. NMFS-NWFSC-27.

PROGRAMMATIC ACTION 2A: Rear hatchery
California Dept. of Fish and Game. 1997. Lettersalmon and steelhead in hatcheries on natal streams

to limit straying, from Jacqueline Schafer to Garth Griffen
(NMFS) regarding CDFG comments on

PROGRAMMATIC ACTION 28: Limit stocking Proposed Rule to list steelhead under the
of salmon and steelhead fry and smolts to natal Endangered Species Act, dated 1/6/97.
watersheds to minimize straying that may
compromise the genetic integrity of naturally 1996. Steelhead restoration and

producing populations, management plan for California. February 1996.

1993. Restoring Central ValleyI::LA’rlONAL£: In watersheds like the San Joaquin
Streams: a planfor action. November.

basin, where dams and habitat degradation have
Sacramento, CA.

limited natural spawning, some hatchery
supplementation may be necessary to sustain fishery . 1992. Interim actions to reasonably
harvest at Former levels and to maintain a wild or protect San Joaquin fall-run chinook salmon.
natural spawning population during adverse (WRINT-DFG Exhibit 25.) Sacramento, CA.
conditions, such as droughts. However, hatchery Prepared for the Water Rights Phase of the State
augmentation should be limited so it does not inhibit Water Resources Control Board Bay-Delta

recovery and maintenance of wild populations. Hearing Proceedings. June.

Hatchery-rearedsalmon andsteelheadmighrdirecdy Central Valley Habitat Joint Venture. 1990. Central
compete with and prey on wild salmon and steelfiead. Valley Habitat Joint Venture Implementation
Straying of adult hatchery fish into non-natal Plan, a component of the North American
watersheds might also threaten the genetic integrity Waterfowl Management Plan. February 1990.
of Wild stocks. Hatchery fish might also threaten the
genetic makeup of stocks in natal rivers. Some Demko, D.B. and S.P. Cramer. 1997. Outmigrant

general scientific information and theory From other trapping of juvenile salmonids in the lower

river systems indicate char hatchery supplementation Stanislaus River Caswell State Park site 1996.

may limit the recovery and long-term maintenance oF Final Report submitted to the U.S. Fish and

naturally producing salmon and steelhead Wildlife Service. 144 pp.

populations. Further research and experimentation .1998. Outmigrant trapping of juvenile
are necessary to determine how this issue is addressed, salmonids in the lower Stanislaus River Caswell
Long-term hatchery augmentation of healthy wild

~ ~
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State Park site 1997. Final Report submitted to Snyder, J. 1993. Did salmon reach Yosemite Valley
the U.S Fish and Wildlife Service. 102 pp. or Hetch FIetchy? National Park Service -

Yosemite Nat. Park memo from J.B. Snyder,
EA Engineering, Science and Technology. 1992. Historian, to M. Finley, Superintendent.

Report of Turlock Irrigation District and
Modesto Irrigation District Pursuant to Article U.S. Fish and Wildlife Service. 1993. The
39 of the License for the Don Pedro Project, relationship between instream flow and physical
Fisheries Studies Report, appendix 8. Lafayette, habitat availability for chinook salmon in the
CA. 6 pp. Stanistaus River, California. Region 1.

Sacramento, CA.
Hubbs, C.L. and O.L. Wallis. 1948. The native fish

fauna of Yosemite National Parkand its . 1995. Working paper on restoration
preservation. Yosemite NatureNotes. needs: habitat restoration actions to double
XXVII(12) natural production of anadromous fish in the

Central Valley of California. May 9. Anadromous
Interagency Ecological Program Steelhead Project Fish Restoration Program Core Group. Stockton,

Work Team. 1999. Monitoring, Assessment, and CA.
Research on Central Valley Steelhead: Status of
Knowledge, Review of Existing Programs, and . 1997. Revised draft restoration plan
Assessment of Needs. in Comprehensive for the anadromous fish restoration program: a
Monitoring, Assessment, and Research Program plan to increase natural production of
Plan, Tech. App. VII-A-11 anadromous fish in the Central Valley of

California. May 30, 1997.
Kondolf, G. M., J. C. Vick, and T. M. Ramirez.

1996. Salmon spawning habitat rehabilitation in Yoshiyama,.R.M., E.R. Gerstung, F.W. Fisher, and
the Merced, Tuolumne, and Stanislaus Rivers, P.B. Moyle. 1996. Historical and present
California: an evaluation of project planning and distribution of chinook salmon in the Central
performance. (University of California Water Valley drainage of California. Sierra Nevada
Resources Center Report No. 90.) Centers for Ecosystem Project: Final report to Congress, vol.
Water and Wildland Resources. University of III. Centers for Water and Wildland Resources,
California, Davis. Davis, CA. Univ. Cal. Davis. pg. 309-361.

Mayott, C.J. 1997. Operation of the Hills Ferry
Salmon Barrier, 1996. CDFG-Region 4. Report.
5pp.

McBain & Trush. 1998. Draft Tuolumne River
Corridor Restoration Plan, Stanislaus County,
CA. Prepared for the Tuolumne River Technical
Advisory (Don Project,Committee Pedro FERC
License No. 2299). June 17, 1998.

Moyle, P.B., and J.p. Ellison. 199 I. A conservation
oriented classification system for the inland
waters of California. California Fish and Game
77(4): 161-180.

National Marine Fisheries Service. 1997. Status
review update for deferred and candidate ESUs of
west coast steelhead. Prepared by NMFS West
Coast Steelhead Biological Review Team.

1998. Draft proposed
recommendations for amendment 14 to the
Pacific Coast salmon plan for essential fish
habitat. March 26, 1998.
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|̄
¯ WEST SAN JOAQUIN BASIN ECOLOGICAL

| MANAGEMENT ZONE

necessary for the perpetuation of this community
are intermittent flooding over broad floodplains
and stable subterranean water table during dry
summer months (California Department of Fish

I and Game 1997).

Although the overall vision for this Ecological

I ¯ ’~’ " "": ~’ ’ Management Zone is directed by its ability to
contribute to the ecological health of the
Sacramento-San Joaquin Delta, there exist many
opportunities to build upon the CALFED vision to

I provide many landscapeadditional ecological
benefits in the region. For example, CALFED
actions could contribute, in part, to a long-term

INTRODUCTION goal of providing a continuous band of connective
habitats (riparian, wetland, vernal pool, grassland,

The West San Joaquin Basin Ecological Management and other upland habitats) joining the Sierra

I Zone includes the eastern slope of the Coast Range (Yosemite National Park) with grassland and
and portions of the southwestern Central Valley. The vernal pool complexes on the east side of the valley.
zone is bounded on the north by the southern and
western boundaries of the Sacramento-San Joaquin DESCRIPTION OF THEI Ecological Management on east by MANAGEMENT ZONEDelta Zone, the
the west bank of the San Joaquin River from the
Stanislaus River to Mendota Pool, on the south by The West San Joaquin Valley Ecological

I Panoche Creek, and on the west by the west slope of Management    Zone    has    two    distinct
the Interior Coast Range. The West San Joaquin geomorphological (landform) areas: the hilly west-
Basin Ecological Management Zone can indirectly side arid watersheds and the valley floodplain on

I contribute to the health of the Bay-Delta by the eastern side adjacent to the San Joaquin River.
providing much needed habitat for California red- The Delta-Mendota Canal of the Central Valley
legged frog, neotropical migrant birds, and Project (CVP) and the California Aqueduct of the

I waterfowl. Included in this Ecological Management State Water Project (SWP) are dominant features
Zone is the area between Orestimba Creek and Los of the zone from north to south, separating the hills
Banos, a region which supports a number of federal from the valley. All watersheds in this zone flow
and state-listed species, including the San Joaquin kit east toward the San Joaquin River. Restoration

i fox and blunt-nosed leopard lizard. About 33% of the efforts associated with the San Joaquin River
remaining wetland acres in the Central Valley are corridor are addressed in the section on the San
clustered between Merced and Los Banos along the Joaquin River.
San Joaquin River. This is the largest contiguous
block of remaining wetland habitat and associated The zone has a Mediterranean climate. The

upland communities, northwestern portion of the zone is adjacent to the
Delta, where the rain shadow effect and fog stilli The West SanJoaquin Ecological Management Zone have influence. Within the rest of thesome zone,

also contains several stands of Central California summers are hotter and longer winters are colder,
sycamore alluvial woodlands. The largest of these

i stands is located on Los Banos Creek, in Merced
County. The principal environmental conditions
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The Orestimba Creek and Los Banos Creek drainages
are excellent examples of relatively undisturbed,
natural, coast range watersheds. While the grasses
have become predominately annuals (before
European influence, these grasslands were
dominated by perennial grass species), they still
flourish and lead into wooded areas at the higher
elevations and riparian woodlands along the creeks.
There are two very significant stands of Sycamore
Alluvial Woodlands that compose more than one-
third of all remaining acreage of this habitat type
within the Central Valley. Most of the landscape is

Location Map of the West San Joaquin Ecological rolling hills of the coastal range, with grasslands in
Management Zone.

the lower elevations and woodlands higher up. The
and rainfall averages are lower. The southern and geomorphology of these watersheds has remained
eastern portion of the zone is best described as anrelatively unchanged.
agricultural belt with large blocks of seasonally
managed wetlands on both public and privately
managed lands in the Grasslands Subarea. While

other habitats exist in the Grasslands Subarea,some
they are extremely narrow, fragmented, and widely
scattered. Habitats that do remain include grasslands,
seasonal wetlands, and riparian woodlands. The
grasslands have been reduced to narrow strips within
the rights-of-way along the California Aqueduct and
Delta-Mendota Canal; other grasslands persist in
scattered cattle ranches. Low quality seasonal
wetlands can be found as small clumps of vegetation Orestimba Creek showing a sycamore alluvial woodland.
that persist in drainages and sumps associated with

Biological resources in this area include the Santhe Aqueduct and Canal. In addition, remnant
riparian areas can be found along some drainages and Joaquin kit fox, San Joaquin antelope squirrel,

tributaries associated with the Aqueduct and Canal. kangaroo rats, neotropical migrant birds, California
red-legged frog, foothill yellow-legged frog,

The northern and western portions of the zone are waterfowl, upland game, western pond turtles,
best characterized as rolling hills of the coastal sycamore alluvial woodlands, vernal pools, as well
mountain range. The upper third is still within the as many other native plants and wildlife found in
influence of weather patterns associated with the the several habitat types. Some unique animal and
Carquinez Strait. Fog and moisture from the rain plant communities are found in some equally
shadow effect separates this area from the southern unique habitats, such as the vernal pool-hog
two-thirds of the unit, where the climate is more wallow grassland found on the Flying M Ranch in
Mediterranean. While the northern area receives Merced County.
greater rainfall and moisture, the habitats found in
the north and south are relatively similar. The Important ecological processes essential to

dominant type is grassland, managed as cattle maintaining and restoring a healthy West San

pastures. Savannas (grasslands with few trees) are Joaquin Basin Ecological Management Zone are

common on the hills as the slopes stretch out of the floodplain, stream, and watershed processes,

Valley, while woodlands are prevalent along the including streamflow, overbank flooding (which is

creeks and their watersheds. Patches of seasonal particularly important for maintaining the remnant

wetlands can also be found along some creeks. Central California sycamore alluvial woodlands),
floodplain inundation, sedimentation and erosion,
and fire. Fire is important for maintaining, or
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I
altering grassland and shrubland health through fuel gold of summer as the annual and perennial
reduction and plant succession and reproduction, grasses go dormant during the dry season,

Streamflow in this arid ¯ RIPARIAN FOREST: continuum ofdespite being plantzone, a

intermittent and prone to flash flooding, is an communities following the topographic line
essential determinant of habitat, as well as species from the stream channel through the low and

i distribution and abundance. Floodplain and stream high terrace deposits of the floodplain;
channel processes are essential for dissipating the transition to non-riparian is usually abrupt,
forces of flood flows and distributing sediments especially near agriculture;

I carried by them.
¯ SEASONAL WETLANDS: areas within the

Though many of the streams along the west side of grasslands and along the tributaries and
the San Joaquin Valley are naturally intermittent, drainages that remain inundated with water

I maintaining natural winter and spring flows in the for varying periods after the rains and high
streams is important for maintaining floodplain flows have subsided; and
processes, such as meander belts, and stream channel

I configurations, as well as riparian and wetland ¯ SYCAMORE ALLUVIAL WOODLANDS:

habitats. Streamflows have been modified by water sycamore woodlands found along Los Banos
and Orestimba creeks that require high soildiversions, subsidence (lowering) in groundwater

tables, and watershed activities, such as grazing, road moisture during the initial growth annual

i cycle followed by a significant reduction in thebuilding, forest management,and agriculture.
water table during the later part of the

In addition to changes in streamflow, floodplain growing season.

I processes have been altered by floodplain
development, including flood control levees, gravel These habitats are used by a wide variety of fish,

mining, and other land uses. wildlife, and plants, including many listed species
(i.e., species identified by resource agencies asI The West SanJoaquin Basin Ecological Management threatened or endangered). Coastal scrub and

Zone has many habitat types including: chaparral provide habitat for a variety of wildlife.
Numerous rodents inhabit chaparral; deer and

I ¯ AGRICULTURE: the hills and lowlands of the other herbivores often make extensive use of this
valley that support crops, habitat type, which provides critical summer range

¯ W~rLANDS: the lowlands of the valley that are foraging areas, escape cover, and fawning habitat.

I permanently or seasonally watered, Many birds, such as quail, fulfill a variety of their
habitat needs in the chaparral, such as foraging

¯ COASTAL SCRUB: a low growing shrubby needs (seeds, fruits, insects), protection from
cover on the coastal hills, predators and climate, as well as singing, roosting,

¯ CHAPARRAL: dense shrubs found growing and nesting sites.

above the coastal scrub community, The oak woodland and savanna habitats are home

I ¯ OAKWOOl)LAND: almost park-like sites with to as many as 29 species of amphibians

trees and shrubs in fairly open stands with a rich (salamanders) and reptiles, 79 bird species, and
22 mammal species. Seasonal wetlands providecarpet of grass and other herbaceous growth,

i habitat for many species, such as waterfowl, pond
¯ OAK SAVANNA: the transitional community turtles, salamanders, as well as endemic (adapted to

between the woodlands of the hills and the a particular locality)plants. Grassland habitat, as
grasslands of the broad valleys, where the trees well as some of the special habitat features, such as

I are fewer in number and more widely spaced cliffs, caves, and ponds found within grasslands, are
than those of the woodlands, used by many species, including tiger salamanders.

Some of the more arid grassland species are listed

I ¯ GRASSLAND: areas that stand below the as threatened or endangered. The riparian habitats
hillside wooded areas, and are green and littered provide food; water; migration and dispersal
with wildflowers in the spring followed by the

I
~ ~

Volume I1: Ecosystem Restoration Program Plan
~Y-D~T^ West San doaquin Basin Ecological Management Zone Vision

July 2000
410

C--025228
C-025228



corridors; and escape, nesting, and thermal cover for agriculture (e.g., pasture, grain, vineyards, and
wildlife. As many as 147 bird species, nesters, or orchards) and development (e.g., home
winter visitants, as well as 55 species of mammals, are construction, golf courses). Grasslands provide
known to use this habitat type within this Ecological habitat for many plant and animal species.
Management Zone.

Riparian habitat, both forest and shrub, is found on
Sloughs and ponds within and adjacent to wetlands the water and land side of levees and along stream
in the San Joaquin Valley are important habitat for channels of the zone. This habitat ranges in value
waterfowl, as well as many plant and wildlife species, from disturbed (i.e., sparse, low value) to relatively
They include many rare or declining species that have undisturbed (i.e., dense, diverse, high value). The
special status, such as being listed under the State or highest value riparian habitat has a dense and
federal Endangered Species Acts (ESA). diverse canopy structure with abundant leaf and

invertebrate biomass. The canopy and large woody
Marshes, once the most widespread habitat in the San debris in adjacent aquatic habitat provide shaded
Joaquin Valley floodplain, are now restricted to riverine aquatic (SRA) habitat on which many
remnant patches. There have been extensive fresh important fish and wildlife species depend during
emergent wetland habitat losses to agricultural some portion of their life cycles. The lower value
development. Most of the remaining wetlands lack riparian habitat is frequently mowed, disced, or
adjacent upland transition habitat and other sprayed with herbicides, resulting in a sparse
attributes of fully functioning wetlands because of habitat structure with low diversity. Riparian
agricultural practices. Emergent wetland habitat habitat along intermittent streams is lost to
provides important habitat for many species of plants, excessive erosion and livestock grazing. Riparian
waterfowl, and wildlife. In addition, wetlands habitat is used by more wildlife than any other
contribute important plant detritus and nutrient habitat type. From about 1850 to the turn of the
recycling to the aquatic foodweb of the San Joaquin century, most of the riparian forests in the Central
River and Bay-Delta estuary, as well as important Valley were decimated for fuelwood as a result of
habitat to some species of fish and aquatic the gold rush, river navigation, and agricultural
invertebrates, clearing. Remnant patches are found on levees,

Seasonal wetlands include portions of the floodplain along stream channels, and along the margins of

that seasonally flood, usually in winter and spring, marshes. Riparian habitats and their adjacent SRA

especially in high flow years. Most of this habitat is habitat benefit fish and wildlife species.

located in the valley floor adjacent to the SanJoaquin Agricultural habitats also support populations of
Riverand nearby perennialwetlands.Suchhabitats small animals, such as rodents, reptiles, and
were once very abundant during the winter rainy amphibians, and provide opportunities for foraging
season or after seasonal flooding. With reclamation raptors (soaring birds of prey). Nonflooded fields
(draining wetlands for other uses), flooding occurs and pastures are also habitat for pheasants, quail,
primarily from accumulation of rainwater behind and doves. The marshes along the Valley floor
levees, directed overflow of flood waters to bypasses, support a variety of wintering and breeding
or flooding leveed lands (e.g., managed wetlands), raptors. Preferred habitat consists of tall trees for
Seasonal wetlands are important habitat to many nesting and perching near open agricultural fields,
species of fish, waterfowl, shorebirds, and other which support small rodents and insects for prey.
wildlife. Both pasture land and alfalfa fields support

Upland habitats are found on the outer edges of abundant rodent populations. The Swainson’s

valley wetlands and consist primarily of grasslands hawk, a raptor species listed by the State as

and remnant oak woodland and oak savanna. Of threatened, breeds and occasionally winters in the

these, perennial grasslands are an important Central Valley.

transition habitat for many wildlife species. They act Stressors to ecological processes, habitats, and
as buffers to protect wetland and riparian habitats, species within this zone include land uses, such as
Much of the grassland habitat associated with urban and industrial development; water
wetland and riparian habitat has been lost to diversions; land reclamation; water conveyance
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structures; livestock grazing; exotic (non-native) The San Joaquin Valley, with its wetland
species; gravel mining; contaminants; wildfire, levees; complexes, is an important waterfowl area. Large
bank protection; stream channelization; irrigation numbers of ducks, geese, and swans winter in the
canals; and agricultural practices. These stressors have Valley, depending on the high-quality foraging
contributed to a change in native plant communities, habitat of the wetlands and adjacent riparian,

i fragmentation of riparian habitats, and interrupted upland, and agricultural habitats to replenish their
migration corridors for species, such as the State and energy reserves.
federally listed San Joaquin kit fox. Streamflows
patterns and natural stream meandering have been LIST OF SPECIES TO BENi=FIT FROM

I altered by many of these stressors. RESTOP,~TION ACTIONS IN Tile
WEST SAN JOAQUIN BASIN

There are increased amounts and concentrations of
ECOLOGICAL MANAGEMENT ZONE

i contaminants in the San Joaquin River. Agricultural
drainage and associated contaminants that originate ¯ native resident fishes

in the West San Joaquin Basin Ecological ¯ neotropical migrant birds
Management Zone, or are transported to this ¯ California red-legged frogs and other
Ecological Management Zone from agricultural lands native anuran amphibians,
to the south in the Westlands Subarea, are a ¯ native resident fishes,
significant source of contaminants reaching the Bay- ¯ upland game,I ¯ plant community groups, and
Delta.

Other stressors include dams, reservoirs, and other ¯ waterfowl.
structures. They have further contributed to habitat

I fragmentation and are barriers to wildlife movement VISION FOR THE
and dispersal.

ECOLOGICAL MANAGEMENT

I Water diversions from streams and adjacent marshes ZONEdivert streamflow that is important to habitat and
species of the zone. Diverted water is used primarily The vision for the West San Joaquin Basin
locally. Ecological Management Zone includes improved

Toxins continue to enter the streams and adjacent water quantity and quality from the basin to
wetlands and the San Joaquin River. The visionmarshes in large amounts from municipal, industrial,
also includes a range of sustainable aquatic,and agricultural discharges. The toxins have had a

demonstrated effect on the health, survival, and
wetland, riparian, and upland habitats that support

reproduction of waterfowl, fish, and wildlife, abundant natural production of resident fish and
wildlife, as well as waterfowl and other migrant

The riparian zones of west San Joaquin Valley birds that use the Pacific Flyway each winter. The
streams are typical habitat of the California red- vision includes enlarging remaining native habitats
legged frog. Loss of riparian and adjacent upland and connecting those areas.

I habitats have led to declining frog populations in this
zone and elsewhere in the Central Valley. Non-native The vision focuses on improving watershed, stream

predatory fish, such as largemouth bass in Central channel, and floodplain processes. The result would
be increased seasonal flows of quality water to the

i Valley ponds have also contributed to the decline of
San Joaquin River and area wetlands and reducedthe frog.
input of agricultural waste runoff and associated

Neotropical migratory birds depend on the riparian contaminants into zone watersheds and wetlands

I corridors of the creeks and wetlands of the San and the San Joaquin River. Improved quality and
Joaquin Valley. Conversions of vegetative cover by quantity of water for publicly and privately
agricultural practices and loss of riparian habitats, managed wetlands will reduce stresses on

i along with competition and predation by non-native waterfowl populations. Improved water quality and
species, have reduced populations of these migrants, quantity in the San Joaquin Pdver will directly
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benefit fish and wildlife of the San Joaquin River and species in balance, while reducing contaminants
the Bay-Delta. entering the system. Vegetation control practices

should also’ be modified to support the recovery of
The ERP will focus on habitat restoration and waternative plants, such as perennial grasses and wetland
quality improvements in the southern and easternspecies in the local watersheds.
portions of this zone. A particular focus is agricultural
drainage that contains extremely high selenium Extensive wetland areas in the eastern portions of
concentrations. Selenium is present in such high the zone adjacent to the San Joaquin River should
concentrations in some areas that there are potential be protected and expanded. Stream flow into the
human and wildlife health problems. Seasonal wetland-slough complexes should be improved.
wetlands for migratory species, such as waterfowl and Water quality should also be improved. Natural
shore birds, should be expanded and improved, floodplain processes should be enhanced through
Present restoration efforts can be expanded by setback levees, stream meanders, and seasonal flood
providing adequate high quality water to the seasonal overflow basins, which should reduce peak flood
wetlands. Water supplies can be improved by flows to the SanJoaquin River.
reducing or eliminating diversions in streams and
sloughs that flow into agricultura! lands. Restoring V|S|ONS FOR I=COLOGICAL

natural watershed, stream, and floodplain processes PROCESSES
on west side tributaries to the San Joaquin River,
including Mud and Salt sloughs, Orestimbe Creek, CENTRAL VALLEY STREAMFLOW’- Where

and Los Bangs Creek, will promote natural habitat possible, natural streamflows will be protected,

restoration. Emphasis should also be placed on enhanced, and restored to support riparian habitat

connecting habitats and providing unbroken habitat and important species.

corridors necessary for species such as the SanJoaquin NATUF~L FLOODPLAIN AND FLOOD
kit fox, kangaroo rats, waterfowl, and neotropical PROCESSES: Where possible, natural floodplain
birds, processes will be preserved by allowing winter-

Throughout much of the northern portion of the zone spring flows to overflow into riparian and wetland

are numerous intermittent creeks and streams, habitats. Natural stream meanders will be

Restored, they would provide higher quality water encouraged by removing, where possible,

and improved habitats. Excluding cattle along the constraints on meander belts, such as levees and

streams and creeks, removing gravel mining, and bank protection. Natural floodplain overflow will

reducing diversions would improve stream channels help to collect floodwaters and sediment and
dissipate the erosive forces of flood waters.andripariancorridors.Reforestationof sycamoreshas

not been possible, because cattle range through the
creek bottoms and landowners are continuously VISIONS FOR HABITATS
moving the rock beds around to pool water for the RIPARIAN AND RIVERINE AQUATIC
cattle during the summer months, when surface flowsHABITATS: Riparian habitat, both forest and
are minimal, shrub, will be protected and expanded along zone

streams and wetlands. Remnant patches of high-The narrow strips of grasslands along the California
"quality riparian habitat will be protected.

Aqueduct and Delta-Mendota Canal are managed
intensively to suppress wildfires and erosion. The Disturbed habitat will be restored, where possible.

adjacent tributaries or drainages are also managed for Agricultural and grazing practices will be modified

vegetation control to increase the runoff into the in riparian zones to encourage riparian and SRA
habitat recovery along streams. Improvements inconveyance systems. Practices should be modified to

benefit species such as the San Joaquin kit fox, stream flows will also benefit riparian zones.

kangaroo rats, California red-legged frog, and nativeNONTIDAL PERENNIAL AQUATIC
plants, such as perennial grasses. Alternatives toHABITAT." Existing sloughs and ponds within and
pesticides should be developed, or pesticides adjacent to wetlands in the SanJoaquin Valley will
eliminated. This would encourage natural recovery of be protected and new aquatic habitat created.
predator species like the kit fox, which help keep pest
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I
EMERGENT WETLAND HABITAT: Remnant           VISIONS FOR SPECIES
patches of marshlands will be expanded and

I connected, where possible. New wetlands will be RESIDENT NATIVE FISH SPECIES: Many

created, native fish species will benefit from improved
aquatic habitats and stream channel/floodplain

SEASONAL WETLAND HABITAT: Existing processes. Population abundance indices should
seasonal flooding areas will be protected and sources remain stable increase and sizespopulationor
of water maintained or expanded to promote higher should be large enough fully to recover from
quality wetlands, especially in drier years. Areas natural and human-induced disasters. The

I where seasonal flooding develops, seasonal wetlands distribution of native resident fishes should increase
will be expanded, with widespread habitat restoration.

PERENNIAL GRASSLANDS: Upland habitats NEOTROPICAL MIGRANT BIRDS: Protection,
around the outer edges of wetlands will be protected enhancementrestoration,and of large,contiguous
and expanded. Grasslands and remnant oak areas of riparian and wetland habitats that contain
woodland and oak savanna will be restored, where a great diversity in composition, density, and
possible, make-up will benefit the recovery of listed

FRESHWATER FISH HABITAT: Freshwater fish neotropical migrants such as yellow-billed cuckoo
as well as aid in the prevention of future listing ofhabitat is an important component needed to ensure

I the sustainability of resident native fish species. The additional bird species.

streams in the West San Joaquin Basin Ecological CALIFORNIA RED-LEGGED FROG:
Management Zone are typical California roach Protection, restoration, and enhancement of the

I streams that are small, mid-elevation stream that zone streams and associated riparian and upland
typically contain deep pools in canyons and are often habitats will benefit the recovery of the red-legged
intermittent in flow by late summer (Moyle and frog. Efforts to manage invasive species such as the
Ellison 1991). bullfrog will also be carried out, where necessary,

AGRICULTURAL LANDS: Agricultural practices to benefit the recovery as well.

that provide valuable wildlife habitat will be WESTERN POND TURTLE: The vision f or the
encouraged. Riparian and upland habitats will be western pond turtle is to maintain the abundance
protected and expansion encouraged, and distribution of this California species of special

concern in order to contribute to the overall species

I VISIONS FOR REDUCING OR richness and diversity. Protecting existing and
ELIMINATING STRESSORS restoring additional suitable wetland and upland

habitats will be critical to achieving recovery of the

i
WATER DIVERSIONS: Water diversions along western pond turtle.
valley streams and adjacent marshes will be reduced,
where possible and needed, to protect and enhance NATIVE ANURAN AMPHIBIANS: The vision
riparian and wetland habitats. Greater streamflows, for the native anuran species is to stop habitat loss

i especially in drier years, will provide for expanded and the introduction of other species that prey on
riparian habitat, the different life stages of these amphibians.

Ongoing surveys to monitor known populations

i CONTAMINANTS: Reduced input of toxins to and find additional populations is essential to
valley streams and wetlands will improve health, gauge the health of the species in this group. To
survival, and reproduction of many important stabilize and increase anuran populations, non-
waterfowl and other wildlife. Reduced toxins also will native predator species should be eliminated from
reduce contaminant effects on fish and wildlife in the historic habitat ranges. Increasing suitable habitat
San Joaquin River and the Bay-Delta. Levels of toxins and maintaining clean water supplies that meet the
in the lqsh tissues should be reduced,

needs of the various species in this group is

I essential.
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WATERFOWL: Protection, restoration, and Much of the vision can be accomplished through
enhancement of wetland complexes and beneficial established restoration programs on federal and
agricultural habitats with adjacent upland habitats State lands, as well as on private lands. The
will improve waterfowl use. Southern San Joaquin Valley Ecosystems

Protection Program was initiated in 1986 to
PLANT SPECIES AND COMMUNITIES: The provide a foundation for planning now to protect
vision for plan species and communities is to protect future ecosystems and sensitive species in the
and restore these resources in conjunction with efforts Southern San Joaquin Valley. This program
to protect and restore wetland and riparian and identifies opportunities to protect and to restore
riverine aquatic habitats, the connectivity of the remaining natural habitat.

VALLEY ELDERBERRY LONGHORN BEETLE: The San Joaquin Drainage Implementation

The vision fr the valley elderberry longhorn beetle is Program is similar.
to recover this federally listed threatened species by

NONGAME MIGRATORY BIRDincreasing its populations and abundance through
HABITAT CONSERVATION PLANrestoration of riparian systems.

The U.S. Bureau of Land Management administersINTEGRATIONWITH OTHER a habitat conservation plan for nongame migratory
RESTORATION PROGRAMS birds. Recommendations are provided; however, no

Much of the vision for the West San Joaquin Valley
funding is presently available.

can be accomplished through cooperative efforts of CENTRAL VALLEY HABITAT
landowners, agencies, and other stakeholders. JOINT VENTURE
Watershed conservancy organizations should be
established to structure such cooperative efforts. The Central Valley Habitat Joint Venture is a
Funding and technical support should be provided to component of the North American Waterfowl
these conservancies to oversee and conduct much of Management Plan of the USFWS with funding and
the restoration work. cooperative projects of federal, State, and private

agencies. New sources of funding including
Some lands marginal for agriculture because of poor CALFED restoration funds are being sought to
drainage bepurchasedfrom willing sellers forcan implement the joint venture. The joint venture has
conversion to wildlife habitat. Incentive plans should adopted an implementation plan that includes the
be developed to allow land owners to maintain their west side of the San Joaquin Valley. Objectives
lands and habitats consistent with the vision, include protectionofwetlands through acquisition
Agricultural management plans that are more of in-fee title or conservation easements, and
friendly to wildlife, because studies have shown that enhancement of waterfowl habitat in wetlands and
soil productivity can be increased by leaving land out agricultural lands. The objectives and targets of the
of production for extended periods. Such practices, joint venture have been adopted by the ERP.
programs, and efforts can restoring blocks of wildlife
habitat for relatively long periods of time while MANAGEMENT PLAN FOR
enhancingcrop production and lessening the need for AGRICULTURAL SUBSURFACE
fertilizers and chemicals. Incentives should be DRAINAGE AND RELATED
developed to encourage landowners maintain at least

PROBLEMS ON THE WESTSIDE10% of their land as fallow or non-agriculture.
Additional incentives should be offered to land SAN JOAQUIN VALLEY

owners to convert portions of their lands to natural This plan is a framework for reducing impacts of
habitats permanently. This would effectively reduce contamination by agricultural drainage water. The
the stress of land use practices and the use of plan was prepared by the California Resources
contaminants and improve wildlife habitat. An Agency, DWR, Reclamation, USFWS, and USGS.
additional incentive program might entail livestock
exclosures to protect stream banks andallow
sycamores and opportunity to regenerate.
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SAN JOAQUIN RIVER limit diversions of natural flows from streams to
MANAGEMENT PLAN improve streamflows.

State Assembly Bill 3606 authorizes the San Joaquin PROGRAMMATIC ACTION 1 C: Make seasonal

River Management Plan to identify factors adversely releases from the California Aqueduct or Delta-

affecting the San Joaquin River and its tributaries. Mendota Canal into streams and wetlands.

Problems being considered are flood protection, water PROGRAMMATIC ACTION 1 D: Limit capture
supply, water quality, recreation, and fish and of natural stream flows from westside tributaries
wildlife. Emphasis is on a plan to restore and manage into irrigation canals and ditches and State and
riparian corridors, floodways, non-native vegetation federalaqueducts.
removal, wetland restoration, and basin water
quality. The plan was developed by DWR and is RATIONAL~.: The proposed supplemenrM flows
administered by the San Joaquin River Parkway and were selected as a representative value for impact
Conservation Trust. analysis in the Programmatic EIS/EIIL Throughout

the ERP, the need to determine optimal
LINKAGE TO OTHER stream flow for ecological processes, habitats, and

ECOLOGICAL MANAGEMENT species is repeated. The issues of supplemental

ZONES
flows are complex in term of ecosystem
improvements. The frequency, magnitude,

Many of the habitats, processes, and stressors found timing rate of changeduration, and of streamflows
within this Ecological Management Zone are similar chat form channels, create and maintain riparian

to those found in the Fresno Slough/Mendota Basin habitat (including all species of vegetation), and

Subregion, and East San Joaquin Ecological promote all life stages o£ rhe various aquatic species

Management Zone. Efforts within one Ecological dependent on a particular stream will never occur

Management Zone should be similar to those in within a single year. An optimal flow regime will

adjacent zones providing connectivity where needed have to vary, perhaps significantly, from year to

and cumulative benefits to the system, year. The supplemental flow recommendations will
be an intensive exercise in adaptive management

RESTORATION TARGETS AND and must be based on credible scientific

PROGRAMMATIC ACTIONS underpinnings.

ECOLOGICAL PROCESSES
Natural srreamflow patterns are important in
maintaining geomorphology of watersheds, as well

CENTRAL VALLEY STREAMFLOWS as riparian and floodplain vegetation along stream
banks. Srreamflow is also essential for the well

TARGET 1 : Provide flows of suitable quality water being of valley wetlands and contributes to the
that mote closely emulate (imitate) natural annual flow of the SanJoaquin !~’ver and to Delta inflow.
and seasonal streamflow patterns in West San
Joaquin tributary watersheds. Provide a total NATURAL FLOODPLAIN AND FLOOD
watershed flow of 250 to 500 cfs to the San Joaquin PROCESSES
River in dry and normal years for a 10-day period in

TARGET 1 : Restore 10 to 25 miles of streamlate April to early May (approximately 5,000 to
10,000 ai~(’),

channel, stream meander belts, and floodplain
processes along westside tributaries of the San

PROGRAMMATIC ACTION 1A: Enter into JoaquinRiver(’~).
agreements with water districts and wetland
managers to provide return flows of high quality PROGRAMMATIC ACTION 1A: Enter into

water from irrigated agriculture and seasonal
agreements with willing landowners and irrigation
districts to set back levees and allow floodplain

wetlands to the San Joaquin River.
processes such as stream meander belts.

ACTION 1B: Enter intoPROGRAMMATIC
agreements with landowners and water districts to

~ ~
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PROGRAMMATIC ACTION 1B: Expand existing strategy for this Ecological Management Zone.
floodplain overflow basins by obtaining easements of Eliminating fragmentation and restoring
titles from willing sellers of floodplain lands, connectivity will enhance habitat conditions for

special-status species.
PROGRAMMATIC ACTION 1C: Reduce or
eliminate gravel mining and stream bed altering from SEASONAL WETLAND HABITAT
active streamchannels.

TARGET 1 : Evaluate the feasibility of creating or
RATIONAL£,~ Restoring natural stream channel and improving seasonal wetland habitats (~).
~loodplain processes will help restore natural habitat
and vegetation. PROGRAMMATIC ACTION 1A: Acquire lands

adjacent to existing seasonal wetlands from willing
HABITATS sellers or conservation easements.

NONTIDAL PERENNIAL AQUATIC TARGET 2: Provide 150,000 af of water to

HABITAT existing wetlands to improve waterfowl habitat
(4~).

TARGET 1 : Evaluate the feasibility of restoring
1,000 acres of perennial aquatic habitat within and PROGRAMMATIC ACTION 2A: Provide water

adjacent to existing wetlands (~). to wetlands on a seasonal basis from the California

PROGRAMMATIC ACTION 1A: Manage existing
Aqueduct, Delta-Mendota Canal, or other source.

wetlands so that they maintain 40 percent open FL~TION~L£: Improved seasonal wetland habitat

water and60percent vegetation, wil] provide additionM seasonal habitat for
waterfowl.

RATIONALE: Aquatic habitats provide valuable
foraging and resting habitats for waterfov~l. RIPARIAN AND RIVERINE AQUATIC

HABITATS
FRESH EMERGENT WETLAND HABITAT

TARGET 1 : Restore 5 miles of riparian habitat
TARGET 1 ." Evaluate the feasibility of restoring or totaling 500 to 1,000 acres (~).
creating fresh emergent wetland habitat (~).

PROGRAMMATIC ACTION 1A: Restore
PROGRAMMATIC ACTION 1A: Develop a riparian forest habitat on lands purchased from
cooperative program to acquire, in-fee title or willing sellers or obtained via conservation
through a conservation easement, the land needed for easements.
tidal restoration, and complete the needed steps to
restore the wetlands. RATIONALE: Additional riparian forest habitat

would improve habitat for many special status
R~TIONALE: Aquatic habitats provide valuable plant and animal species.
foraging and resting habitat for waterfowl and
habitat for a variety of special status species. FRESHWATER FISH HABITAT

PERENNIAL GRASSLAND HABITAT TARGET 1: Maintain and improve existing
freshwater fish habitat through the integration of

TARGET 1 : Evaluate the feasibility of preserving actions described for ecological processes, habitats,
and restoring perennial grassland habitats (~). and stressor reduction or elimination (~’).

PROGRAMMATIC ACTION 1A: Develop a PROGRAMMATIC ACTIONS: No additional
cooperative program to restore perennial grasslands programmatic actions are recommended.
by acquiring conservation easements or purchasing
land from willing sellers. RATIONALE: Freshwater fish habitat is evaluated

in terms of its quality and quantity. Actions
RATIONALE: Restoring wedand, riparian, and described for West San Joaquin Basin Ecological
adjacent upland habitats in association with aquatic Management 7~one ecological processes, stressor
habitats is an essential element of the restoration reduction, and riparian and riverine aquaric habitat

~ C~
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I
should suffice to maintain and restore freshwater fish water quality in streams and wedands, as well as in
habitats. For example, maintaining freshwater fish the San Joaquin River and Bay-Delta.
habitats is governed by actions to maintain
stream[low, improve coarse sediment supplies, REFERENCES
maintain stream meander, maintain or restore California Department of Fish and Game. 1997.
connectivity of the rivers in this ecological

The definition and location of Central
management zone and their lqoodplains, and in California Sycamore Alluvial Woodland~
maintaining and restoring riparian and riverine

Prepared by Natural Heritage Division, Bay-
aquatic habitats. Delta and Special Water Projects Division.

I AGRICULTURAL LANDS May 1997. 111 pp + appendices.

TARGET 1 : Restore and maintain migration Moyle, P.B., and J.P. Ellison. 1991. A conservation

I corridors of native plants of more than one mile in oriented classification system for the inland

width (’). waters of California. California Fish and Game
77(4): 161-180.

PROGRAMMATIC ACTION 1A: Purchase land orI conservation easements on which to restore wildlife
habitat to connect existing grassland or agricultural
wildlife habitat.

I RATIONALE: Corridors of habitat are necessary
between larger habitat areas to ensure potential
recovery of kit fox populations in the San Joaquin

I Valley.
STRESSORS

I CONTAMINANTS

TARGET 1 : Evaluate the feasibility of reducing the
application of herbicides, pesticides, fumigants, and

I other agents toxic to fish and wildlife on 20,000 acres
of agricultural lands that have the greatest risk to fish
and wildlife populations (’).

I PROGRAMMATIC ACTION 1A: Acquire land
from willing sellers in areas with demonstrated
subsurface agricultural drainage problems and

I elevated levels of selenium and return those lands to
native alkaline scrub habitat.

PROGRAMMATIC ACTION 1B: Enter intoI conservation easements with willing landowners to
modify agricultural practices in ways to reduce loads
and concentrations of contaminants.

I PROGRAMMATIC ACTION 1 C: Provide
incentives to landowners to modify agricultural or
other land use practices that contribute to the inputI of contaminants into waterways.

~uo,’rlON~d.E: Reducing the inputs of contaminants

I into waterways from the lands with the greatest
inputs would provide significant improvement in
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